01 


ed 


of 


a] 
nd 
er 


rt 
in 
th 
or 


wr, 
m 


ed 


ess 
eg: 
ag: 
ed 


of 
ion 
lar 


pin 
the 


er, 
lly 


1 of 


ve 


Js, 
tor 
nd 

ted 
ted 


ing 
oss 


ible 
pion 


nto 
and 


lars 
cts 


uy 


of 4 


|, 80 
the 


tent 


ired 
y. 





Vou. XVIII. No. 26, Dec. 26, 1891, 





PUBLISHED EVERY SATURDAY BY 


THE W. J. JOHNSTON COMPANY, Limited, 


167-177 TIMES BUILDING, NEW YORK. 
Established 1874. Incorporated 1889. 


Telephone Call: Cortlandt 924. Cable Address : “Electrical,” New York. 


New England Office, 28 Hathaway Building, Boston. 
Western Office, 465 The Rookery, Chicago. 
Philadelphia Office, 927 Chestnut Street. 


SUBSCRIPTION, IN. ADVANCE, ONE YEAR $3. 


(Including Postage in the U. S., Canada or Mexico.) 


In requesting your address changed, give old as well as new address. 


ESTABLISHED 17 WEARS AGO, THE ELECTRI- 
CAL WORLD is the Pioneer Electrical Journal of 
America, and has well maintained its lead. It has the 
LARGEST CEFRCULATION ofany electrical periodical in 
the world, and is the BEST ADVERTISING MEDIUM. 


Advertising Rates are much lower than those of any other 
similar publication, circulation and standing considered, and vary 
according to space, position and number of insertions. Quotations 
promptly furnished. id 

Correspondence, views and opinions on all topics within the 
province of this journal are cordially invited from any part of the 
world. We will thank readers to forward to us—promptly as they 
occur—Items of News, or information relating to any application 
of Electricity, also marked copies of their local papers containing 
anything likely to interest electricians. Anonymous communica- 
tions cannot be noticed, nor can rejected manuscript be returned 
unless accompanied by the necessary postage when received. 

Situation or Help Wanted advertisements $1 to $2 an insertion, 
according to length. 


Address all communications to 


THE W. J. JOHNSTON COMPANY, Ltd., 


Times Building, New Work, 
OR ANY OF THE BRANCH OFFICES. 


VOL. XVIII. NEW YORK, DEC. 26,1891. NO. 26. 


CONTENTS. 
DITORIAL : PAGE 
NEE IE SEIS gt OO Le OE ERTS OO, oR ETA LO 461 
NLLUSTRATED ARTICLES : 
Fireproof Switchboards.......... ............ pase yeiesec i oneven 463 
Rs os hs nmistcnn nipapabneke ews bevese 465 
CH Lite. 6's thc on dss eho cab vee owas ves eon 466 


Elements of Practical Electricity, by Dr. Louis Bell 
Measurement of Power Developed by Alternating Currents in 
Any Circuit, by ON OS ee ; 467 
1 


Compensating Shunts for Galvanometers........... . ......... 


cnehaewad 468 
Combined Are and Incandescent Plant....................... .. 468 
Polyphasal Generators, by M. I. Pupin....... .................. 468 

"MISCELLANEOUS: 

Latest Foreign Electrical News... ......... cccscccccccccccccccccs 462 
a spe ea tops duipee asic omen 462 
ni ae on walcacies nd neceeeseeoee 462 
History of Electricity. by P. F. Mottelay........................ 464 


A Change of Publication Offfce.............. ccc ccccccccsccccces 471 

IFINANCIAL INTELLIGENCE : The Electrical Stock Market, 471; New 
Incorporations, 441; Affairs of the Companies, 471. 

SPECIAL CORRESPONDENCE: New York Notes, 471; Philadelphia 
Notes, 471; New England Notes, 472; Western Notes, 472: Cana 
Notes, 472. 

NEWS OF THE WEEK: The Electric Light, 473; The Electric Rail- 
way, 473; Legal Notes, 473; Personals, 473; Miscellantous Notes, 


473. 
ne, A OTN BOI, 6 os occ cacoab vs cdcccdnvesctvsccice 473 
ee om alg Ain cs aT Fics ob maiee oneebedea svadeteas<cs 474 
‘OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS............. 474 
A Victory forthe | JUST as we go to press the news comes 


Trolley. that the Brooklyn Board of Aldermen 
has authorized the use of the trolley system on the surface 
lines of that city. Let the work of progress go on until the 
last horse is retired from service ! 





The Measurement of Alter- ELSEWHERE in our columns may be 

nating Currents. found the first part of a very prac- 
tical paper by Mr. Carl Hering on a subject about which 
there is much popular misapprehension. Alternating cur- 
rent practice has been a great electrical educator, compell- 
ing electricians to master the theory of their subject as 
well as some singular phases of its practice. So long as it 
was possible to pia one’s faith to the simplest form of 
Ohm’s law electrical calculations were anything but difti- 
cult, but when the days came that introduced the ideas of 
self-induction—completely upsetting preconceived notions 
of resistance derived from continuous currents—lag, and 
spurious currents possessing no value in watts, the mind of 
the electrician was driven into open revolt. Even now 
when alternating current is much better understood than 
it used to be, there is much popular misapprehension on 
the subject, and Mr. Hering does an exceedingly usefuj 
work in explaining in a simple and practical way the 
measurement of alternating currents as influenced by their 
very peculiar properties. This paper is a clear and popular 
‘exposition of the facts in the case, and ought to be of great 
use to those who are beginning the study of alternating 
currents, and, indeed, may be read with profit by many a 
man who (thinks he already understands the subject. At 
the present day the electrician whose knowledge is confined 
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to continuous currents is wofully behind the times, even if 
his practice be confined to the continuous current system. 
He is unwise if he does not acquaint himself with the work 
that is being done along a very different line. The success 
of the Lauffen-Frankfort plant during the past summer 
has so impressed the importance of the subject on the pub- 


lic mind that such a popular discussion as Mr. Hering’s is 
particularly timely. 


Compound Winding AN interesting patent suit—as will be 
Litigation, noted in ourncable dispatch this week— 
has new come up for final decision in England. It is noth- 
ing less than an attempt to substantiate Mr. C. F. Brush’s 
English patent for the method of winding dynamos granted 
in 1878. The action has been in progress for several years, 
and atits last trial a vast amount of testimony from ex- 
perts—Sir William Thomson among the number—was 
taken. The defense was on the ground of want of novelty 
in Brush’s invention, and a specification of a patent granted 
to Mr. S. A. Varley in 1876 was put in evidence; a case was 
also found in which machines embodying a_ similar 
sort of winding had been used in London about 1877. The 
case was originally brought before the courts in Scotland 
and the patent was finally ordered revoked on the ground 
of lack of novelty. Appeal was taken, hence the present 
trial. As, from the date of the original patent, it is now 
on the point of expiration in England, the final result does 
not possess a high degree of commercial interest here, but 
it is of a great deal of historical interest to determine the 
first invention of this very ingenious method of compen- 
sating the fall of potential due to increasing load. The 
argument for the present trial lasted sume days, and 
the emain question before the court was whether the 
substance of the Brush patent was disclosed in 
the Varley patent. It is altogether probable that in 
1878 neither specification would have enabled one 
skilled in the art—as it was at that time—to produce a con- 
stant potential machine; according to our modern ideas of 
compound winding a considerable degree of development 
was necessary. It is, in fact, one of the cases where an 
equitable decision is exceedingly difficult, as frequently 
happens when partially developed improvements are 
brought out at or near the same time during the progress 
of a rapidly growing art. It would be highly satisfactory 
to American pride to have the Brush patent sustained, and 
a few days will doubtless enable us to know the finding of 
the court and the final result of the action. 


THE last meeting of the American 
Institute of Electrical Engineers was 
given especial importance by Dr. Pupin’s very careful 
and thoughtful paper on rotary current generators. The 
following comment by the chairman of the evening—Prof. 
Elibu Thomson—upon it was thoroughly justified : ‘‘This 
paper contains the only clear exposition of the principles 
which underlie the polyphasal current system that I have 
anywhere seen yet.” Initiated by Nikola Tesla, and carried 
to success on a considerable scale by Dobrowolsky and 
Brown, the drehstrom generator and motor have been 
the electrical topic of the hour. Dr. Pupin’s discussion of the 
subject—somewhat mathematical for a body less scientific 
than that before which it was read—is a very clear exposi- 
tion of the principles that underlie the generation of poly- 
phase currents. But it passes beyond the theoretical and 
takes up the intensely practical problem of producing an 
available polyphase generator capable of producing a rotary 
magnetic field of constant intensity. As is now tolerably 
well known the rotary field in the Tesla motors, and in their 
later modifications by Dobrowolsky, is by no means con- 
stant. The latter’s machines give a field subject to periodic 
variations of 14 per cent. Such a variation is a_ slight 
disadvantage, and to diminish this variation as far as it can 
be done by increasing the number of phases provided, 
would introduce unpleasant complications. Dr. Pupin 
points out that it is theoretically and probably practically 
possible to secure in the polyphasal generator alinost perfect 
constancy in the resultant rotary field. The method by 
which this may be done is to produce an electromotive force 
varying not according to the ordinary sine law but accord- 
ing to some more complex law, so that its variation from 
the sine curve results, when the phases are combined, in 
producing a constant field. The exact form of electromotive 
force curve shown in Dr. Pupin’s paper is an impracticable 
‘one, but it is possible, probably by proper proportioning of 
the pole pieces and armature coils, to obtain without great 
difficulty enough variation from the simple sine curve to 
compensate, for the most part, the present variation in the 
intensity of the resultant field. Strange irregularities are 
sometimes seen in the electromotive force curves of com- 
mercial machines, and may be produced deliberately with 
a little attention to designing. Apart from these details 
Dr. Pupin’s paper is the most useful contribution to the 
growing literature of a much misunderstood subject, and 
as such is worthy of careful attention. 


Polyphasal 
Generators. 





Suburban Electric A RUMOR Fas recently appeared in 
Service, the daily press that formal action has 

been taken by the Illinois Central Railroad authorities look- 
ing to the substitution of electric motors for locomotives in 
the suburban service of their lines. Such action is taken 
largely on account of the strenuous efforts that are being 
made in Chicago to lessen the smoke nuisance, which has 
become well nigh intolerable. The Illinois Central Rail- 


. Si 


road has a location that is especially favorable to a first class 
train service, inasmuch as its tracks lie along the lake shore 
for half a dozen miles without a single street crossing and 
are walled in so that it is possible to run at almost any desired 
speed permitted by the necessity of frequent stops. This 
somewhat advantageous situation would operate in favor 
of electric traction both as regards speed and as rendering 
possible a power station within very easy reach of both 
coal and water supply. Nevertheless, the heavy traffic and 
frequent stops necessarily limit the speed and make the 
economy of such a substitution of motive power somewhat 
doubtful. The conditions are not nearly so favorable as 
upon elevated roads, where the light locomotives work un- 
der a considerable disadvantage and with a far less degree 
of economy than is found in ordinary railway practice. On 
the Illinois Central lines the locomotives can 
be, and are, employed as_ efficiently, probably, as 
is possible on any line with frequent stops, hence it is 
difficult for electric motors to compete with them in view 
of the low average speed that can be maintained. Truth 
to tell, itis one of those cases which lies in debatable 
ground, where it becomes an open question whether steam 
or electricity will be preferable in po‘nt of expense, aside 
from the initial expenditure involved. We earnestly hope 
that the experiment will be tried, as it will be a great ad- 
vantage to the public even if it should prove to be some- 
what more costly than the present methods. The point on 
which the matter hinges is the best efficiency that can be 
obtained from the motors. If gearing is employed, and if 
their total efficiency does not rise above 75 or 80 per cent. it 
is almost certain that the expenses will be greater 
than they are with locomotives. On the other hand if 
the motor armatures are centred upon the axles as upon the 
City and South London Railway and their total efficiency 
can be brought to-85 or 90 per cent. the electric locomotive 
is likely to beat steam at its own game ; the margin is quite 
narrow in any event. With the large machines that would 
be necessary motor efticiency is easy to secure, and the less 
it is sacrificed by unnecessary gearing the better. It should 
be quite possible to bring it to the point of efficiency just 
mentioned, in which case the issue of the experiments would 
not be doubtful, and would probably be highly satisfactory 
to the friends of electric traction. 





PATENTS extraordinary in character 
and history are becoming alarmingly 
frequent, but we must preserve a unique position for one 
which has just been granted to Mr. George F. Green 
for an electric railway. The daily papers have within the 
past few days given somewhat sensational accounts of his 
inventions. The facts are these: Mr. Green has been for 
many years a resident of Kalamazoo, Mich., earning a 
livelihood as a working mechanic, and filling up what 
small spare time his trade allowed in the study of elec- 
tricity. Years ago, in fact as early as 1856, shortly after 
the striking experiments of Page had drawn attention to 
electric traction, Mr. Green, like others of his countrymen, 
was impressed with the importance of the subject, and 
spoke of it to his neighbors. In 1875 he was 
enabled to put his ideas into practice on a_ small 
scale, and constructed a_ little track on which 
to run a train of cars drawn by a motor of his own 
construction, which was supplied by current from storage 
batteries through the medium of the rails as conductors, 
Later, in 1879, another and larger model was constructed 
capable of embodying the same ideas. The inventor fully 


An Interesting Bit 
of History. 


appreciated the advantages of the dynamo for the purpose 
of supplying current, but he was poor and no dynamo was 
available. In fact, in 1879 he was compelled to act as his 
own patent attorney, and he claims which he then put in 
were technically informal and hence encountered many 
obstacles in the Patent Office : interferences were declared 
and his application—even after an appeal to the Commis- 
sioner of Patents—was finally rejected. Not discouraged, 
however, and firm in the belief of his priority, the inventor 
carried the case to the Cireuit Court of the District of 
Columbia, the final legal resort after an adverse decision 
by the Commissioner, It after reviewing the evidence 
passed favorably upon his application ; and, pursuant to 
the decision of that court two patents were granted on 
Dec. 15. Abstracts of the claims of both these patents may 
be found in our patent record this week, 
indeed, = an 


They form, interesting 


the history of electric — traction, 


chapter in 
Although — similar 
ground had been covered in the days when the primary 
battery was the only available source of electricity, Mr. 
Green’s work was done long before the final impulse had 
been given to electric traction by the researches of Dr. 
Werner Siemens and contemporaneous inventors in this 
country. It forms the connecting link between the old and 
the new in the history of the application of the motor to 
railway service, and whatever its value as a patent may 
be, as a contribution to our history the documents granted 
a couple of weeks ago possess no small importance. The 
work of the pioneer is difficult, especially when it is ham- 
pered by poverty, and it is hard to give too much credit to 
those persistent inventors who, in the face of all sorts of 
obstacles, have carried through their first crude ideas to 
working success. With more money, or more influential 
friends, it might have been Mr. Green's fortune to carry 
out such an experiment as a few vears later in Berlin drew 
the attention of the world to the possibilities of the elec- 
trical distribution of power in facilitating rapid transit. 
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Latest Foreign Electrical News. 


(By Cable from Our Own Correspondent.) 

Lonpon, Dec. 21, 1891.--In the trial going on in the 
House of Lords and involving the Brush compound wind- 
ing patents granted in 1878 a decision is expected daily. 
The suit has now been in progress for several years and has 
been appealed from court to court until the present. 

Electric lighting has apparently taken a firm hold on the 
Bradford municipality, for it has just been decided to ex- 
tend considerably the present lighting area. In fact, elec- 
trical affairs generally s¢em to be in good condition, and 
the Electric Construction Corporation has just been for- 
tunate enough to declare a dividend of six per cent. 

An interesting demonstration is in progress at Birming- 
ham to-day, being a practical test of the improved Bernar- 
dos electric welding process. It will be remembered that 
the Bernardos process was essentially that of heating the 
surfaces to be worked by passing an electric arc between 
them, although since its announcement several years ago 
it has been extensively modified. 

A new electrical journal will be in the field at the begin- 
ning of the new year. Its title is L’ Industrie Electrique. 
and M. Hospitalier is to be its editor,which speaks well for 
its probable chances of success. M. Hospitalier’s expe- 
rience both as electrician and editor is very wide. 

At the meeting of the Physical Seciety last week, Prof. 
W. E. Ayrton showed some very beautiful experiments 
with rotary currents, causing fine platinum wires to glow 
successively, showing that they were traversed by two eur- 
rents in quadrature with each other. 

On Friday last an important injunction was granted by 
Judge Kekewich at the instance of a shopkeeper on Bond 
street. The injunction was to restrain the use of the Gros- 
venor Gallery sub-station of the great Ferranti system. 
The judge held that the state of the art was not sufficient 
at present to admit of placing reliance on the statements of 
the defendants with regard to the safety of future opera- 
tions. It will be remembered that this station was the one 
disabled by fire about a year ago, and that there have been 
continual difficulties in its operation. The judge he'd that 
in its present locality in the heart of a crowded city con- 
What will be 


the upshot of this injunction remains to be seen. 
—>-+ > +e 


ditions of safety were not properly fulfilled. 


Edison Rumors. 





Considerable discussion has been provoked during the 
past week by the rumors circulated around Wall street to 
the effect that Henry Villard, president of the Edison 
General Electric Co., had been asked to resign. No confir- 
mation of these rumors could be obtained, Mr. Villard and 
the others interested declining to either aftirm or deny them. 
Commenting on the above, a well-known gentleman said : 

‘*The absence of any representative of Drexel, Morgan & 
Co., the heaviest Edison stockholders, at the recent Edison 
dinner given by Second Vice-President Insull at Delmon- 
ico’s is very significant. The talk as to these bankers’ dis- 
satisfaction with the present management of the Edison 
company certainly received emphasis on this occasion.” 

$l OO 
The Electrical Progress of 1891. 





The past year has been one of great interest to the prac- 
tical electrician, and although notable advances have been 
made in nearly every line, the most remarkable have been 
in that new and ever-growing field of electrical work—the 
electrical transmission of power. In every department this 
latest development of electrical science has, amid the 
steady march of all things electrical, advanced with gi- 
gantic strides. It has been the agreeable duty of THE 
ELECTRICAL WORLD to record progress in every department, 
and especially in this. 

The oldest department of applied electricity—the tele- 
grapk—‘s probably the one in which least improvement has 
been made during the vear, and yet it has been the prolific 
subject of discussion. All through the year 1891 the sub- 
ject of government control of telegraphs has been con- 
stantly agitated, with no special result as vet, but with a 
persistence that has been simply untiring. It has best 
found its expression, perhaps, in the paper read by Mr. E. 
Rosewater before the New York Electric Club (X VITI,. 436). 
and the subsequent discussion (X VITT., 455), 
that is a favorite one with political economists of a certain 
sort, and has been industriously forced on public attention. 


Itis a topic 


The telephone has been more fortunate, in fact the pres- 
ent year has been notable in telephonic circles, not so much 
on aceount of general improvement in practice as through 
the sensational patents that have been granted. On 
the theoretical side of telephony two very important papers, 
however, have been read, both dealing with the same sub- 

ect—the cause of and remedy for inductive disturbances 
in telephone circuits. Both of these were read before the 
American Institute cf Electrical Engineers, one by Mr. J, 
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J. Carty, (XVII., 241), which, followed by its discussion 
(XVIL, 276), forms a most interesting contribution 
to the literature of the subject, showing as it 
does the powerful _ electrostatic — effects that 
are enco untered, and their effect on telephonic service. Im- 
mediately following this (X VII., 277) was Mr. A. E. Ken- 
nelly’s theoretical discussion of the phenomena. But it 
was reserved for the latter part of the year tostir up such 
a sensation in electrical circles as has seldom been witnessed. 
It had been rumored for some time that the American 
Bell Telephone Company was seeking a new lease of cor- 
porate life after the running out of its fundamental patents 
through the issue of patents on applications dating back 
to the early days of the art and not granted—through 
an unfortunate combination of circumstances—until the 
present time. It was not until October, however, that any- 
thing definite was done, and in November a broad patent 
on the microphone transmitter was issued to Emile Berliner: 
one of the first inventors in the field; although 
bearing date of 1891 it was on an application dated more 
than 14 years previously. The history of theinvention was 
described in THE ELECTRICAL WORLD (XVIII., 397) by the 
inventor hiznself, and is a most interesting contribution to 
our knowledge of the early state of the art. The patent in 
its relation to telephonic work was so important that con- 
siderable space was devoted to an elaborate discussion of the 
history of the subject (XVIII., 396). An interesting sequel 
to the issuance of this extraordinary patent was that issued 
to Mr. Charles Cuttriss and illustrated in THE ELECTRICAL 
Wortp (XVIII. 474). Thisinteresting invention attains by 
means quite different from those used in the ordinary 
transmitter the same excellent results. 

The completion of the telephone line between Lendon 
and Paris is another interesting event of the year, and has 
been fully described by Mr. W. H. Preece, head of the 
English Postal Telegraph system (X VIII., 256). The long 
distance service has been growing steadily throughout the 
year, and one new and particularly fine exchange has been 
erected in Boston (XVIII., 75). 

The electric light has gone on through a period of steady 
growth; a large number of important plants have been 
erected and put into operation, some of them being of 
special interest; they have been fully described in our col- 
umns from time to time. 

The two electric light conventions brought out matter 
of great interest. The convention at Providence was made 
notable by a number of valuable papers, among them that 
of Prof. Elihu Thomson on are lighting (XVII., 166) ; Mr. 
T. Carpenter Smith’s very important paper on the distribu- 
tion and care of alternating currents (XVII., 172), and Mr. 
Markland’s paper on the p@culiar conditions of electric 
lighting to be met in illuminating railway stations and 
yards (XVII., 158). During that convention, too, a day 
was set apart as Pioneers’ Day, devoted to hearing from 
those who had taken an important part in the development 
of electric lighting, the story of the beginning of the art. 
The report of this conference is of great historical interest 
(XVII., 161). 

The following convention at Montreal was even more 
important and several of the papers are worthy of special 
mention, particularly those by Mr. J. I. Ayer on the care 
and management of an are lighting station, derived from 
his experience in managing the largest arc light station in 
the world (XVIII., 317); Mr. Redman’s paper on operat- 
ing central stations by water power (X VIII., 204); and. 
more especially, the formation—with the authority of the 
National Electric Light Association—of a very valuable 
series of rules for the safe wiring of electrical circuits 
(XVIII.. 214). A little later in the year came a most in- 
teresting paper read by Prof. Wm. D. Marks before the As- 
sociation of Edison Uluminating Companies, dealing with 
a very important portion of electric lighting—the problem 
of getting a paying load for a central station (X VITI., 382). 

During the early summer. the all-absorbing topic of in- 
terest was the issue of one of the most important suits that 
has been brought in the history of patent law, that between 
the Edison and Westinghouse interests, involving the valid- 
ity of the incandescent lamp patents. Ithad been hanging 
tire for some years, but finally came before the Circuit Court. 
The arguments occupied an entire week, and were quite 
fully reported in the columns of THE ELECTRICAL WORLD. 
and at the same time a résumé of the features of the litiga- 
tion was brought before the public (XVII., 412, 434, 443, 
164), Some time elapsed before Judge Wallace’s final de- 
cision, and when it came THE ELECTRICAL WORLD was the 
first journal of any kind to place the full text of the opinion 
before the public (XVIII., 55). The decision was emphati- 
cally in favor of sustaining Edison’s patents. The case. 
however, was appealed, and early next year will be brought 
before the Circuit Court of Appeals for final adjudication. 
Apropos of this decision came a careful paper by Dr. L. K. 
Bohm dealing with the innér history of the incandescent 
lamp in this and other countries (XVITI., 175). 

The electric transmission of power has occupied, as be- 
fore mentioned, a very important place in public attention. 
We may conveniently divide it into two quite distinct por- 
tions—the electric railway proper, and the transmission of 
power for other purposes. Of general papers on the sub- 
ject. perhaps the most striking during the current year 
was Mr. O. T. Crosby’s discussion before the American In- 
stitute of Electrical Engineers on high speed electric trac- 
tion, being the result of extensive experiments tried some 
time previously. It is the most exhaustive treatment of the 
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topic that has yet appeared (XVII., 207). Dealing with the 
same subject in a somewhat different way is Prof. Marks’ 
paper before the Franklin Institute (XVIT., 18). 

During the early part of the year the subject of rapid 
transit for New York excited a great deal of attention, and 
the application of electricity to this task was much dis- 
cussed, most elaborately perhaps by Mr. F. J. Sprague 
(XVII., 143, 457). This same topic of high speed electric 
railroading on a large scale has also taken a prominent 
place abroad, and a plan has been proposed for such a sys- 
tem between Budapest and Vienna, originally suggested 
in the early part of the year and elaborately discussed 
by Carl Zipernowsky in the paper before the Inter- 
national Congress at the Frankfort Exhibition (XVIII... 
269). Of more ordinary electric railway work the amount 
has been almost endless, and many have been the con- 
tributions to our practical and theoretical knowledge 
of the subject. The most important single paper perhaps 
was that by Mr. J. S. Badger, giving the results of very 
extensive research into the running expenses of electric 
roads and the conditions of economy (XVIII., 335). Aside 
from that, several valuable tests have been conducted on 
street car lines bearing on various practical phases of the 
subject. One of them is an exhaustive study of the 
typical power station (XVII., 418). Another and more 
important in its way is Mr. Hewitt’s exceedingly inter- 
esting application of a continuous speed recorder 
to studying the conditions of electric street car 
service in cities, a paper doubly valuahle because. it 
involved a pretty thorough test of some of the new forms 
of street railway motor (XVIII., 447). And this brings us to 
avery radical change that has come over street railway 
practice within the current year—the substitution of the 
old railway motors with double reduction gears by new 
machines of much lower armature speed, some of them 
designed fora single gear reduction and others to be placed 
directly on the axle of the car. The latter construction 
may perhaps have derived encouragement from the suc- 
cessful career of the City & South London Railway 
(XVIII, 301). The first of these new motors to 
appear was the Baxter, a single reduction gear motor 
(XVII., 3). But it was rapidly followed by a group 
from the Westinghouse and Thomson-Houston, Short and 
Edison companies (XVII., 93, 191, 155; XVIITI.. 274. 322). 
The introduction of these new machines has had a very 
strong influence on the art of electrical traction, for they 
are mechanically much superior to their predecessors in 
point of freedom from noise and lack of repairs needed, 
and mark a most decided advance. They have already dis- 
placed many of their older competitors and few double _re- 
duction motors are likely to be made and used. Almost 
immediately after the appearance of the first of these 
machines came the Short gearless railway motor (XVII... 
256); followed very soon by the Westinghouse gearless, 
(XVII., 275). These two machines are both of great interest 
and are radically different in construction, the former sup- 
porting the entire motor flexibly, centring the armature 
on a sleeve concentric with the axle but not touching it, and 
driving it through the medium of aspring connected spider. 
The latter machine is notable for its designer having sup- 
ported the entire motor on the axle and connected the arma- 
ture firmly to it, a simpler construction, perhaps needlessly 
feared by other designers on account of a supposed danger 
from mechanical shocks. Still another construction of 
gearless motor was devised by that veteran electrician. 
Eickemeyer, and has all through the current year been un- 
dergoing gradual development; in fact, it was tried last 
year. A number of cars are now in operation and the final 
form of the machine possesses many points of interest 
(XVITI., 381). The single reduction gear motors have now 
been on the market long enough to permit some judgment 
to be made as to their merit ; they are unquestionably as a 
whole good. The gearless motors are certainly promising. 
but not enough of them are now in regular use to show 
whether they are more desirable than the single reduction 
gear machines or not. 

The Street Railway Convention at Pittsburgh was a most 
important gathering, attracting especially valuable ex- 
hibits of every kind. Without pausing to review the pro- 
ceedings in general a full report of vyhat was said and done 
will be found in our columns (X VITI., 523). 

Of general railway apparatus there has been a flood. Ot 
methods, aside from details, only one has excited any 
interest within the year, and ‘that was the announcement 
during the autumn of a system of track supply at very low 
pressures devised by Mr. Edison. The details have been 
kept dark up to the present, but the principle is looked at 
askance by prominent electricians (X VIII., 321, 342). 

In the transmission of power the event of the year has 
been a foreign one—the inauguration of the great long 
distance plant, covering 115 miles, between Lauffen and 
Frankfort-on-the-Main. It was suggested early in the yea: 
(XVIIL., 187, 291), and its success was then predicted in the 
The event 





most unqualified manner in these columns. 
justified that prediction, for when in the latter part of 
August the motor was put in position and the first 
experiments were tried, success beyond question was 
attained. It was the feature of the Frankfort Exposition. 
THE ELECTRICAL WORLD sent Mr. Carl Hering abroad as « 
special correspondent to report on that important exposi- 
tion of electrical apparatus, and his notes ou the Lauffen- 
Frankfort transmission are scattered through the summer 
numbers of THE ELECTRICAL WORLD (XVIII., 126, 156, 194, 
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249, 332). The theory involved in these experiments has 
been the subject of much study at home and abroad, and 
various paper on the topic have been published. Most 
notable among them are those by von Dobrowolsky, who 
developed the apparatus (X VITI., 268); A. du Bois-Reymond 
(XVII., 477); Ludwig Gutmann (XVIII., 293), and Dr. M. 
Pupin (XVITI., 468.) 

Other interesting examples of the transmission of power 
have been found in this country, the most notable perhaps 
being that at Telluride, Colo., in which the Westinghouse 
alternating system of synchronous motors was employed 
(XVII., 223). Still other similar plants are proposed, one 
of them, at least, for the transmission of power at very 
high voltages. 

That particular department which relates to the use of 
electricity in mining has awakened continual attention 
during the year: beginning with an interesting paper by 
Mr. H. Ward Leonard glealing with the general phases of 
the subject (XVII., 361), and ending with a general review 
of the entire topic in our columns (XVIII., 402, 414, 433), 

Of papers of general and theoretical interest the year has 
produced many. Two very useful practical discussions 
were published in our columns early in the year, ‘‘The 
(Jeneral Theory and Practice of Electrical Units.” by A. L. 
Kimball (XVIT., 38, 56. 72). and a similar treatment of 
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The transformer—that invariable adjunct of alternating 
current work—has been the subject of elaborate study dur- 
ing the year, and several important papers have been pub- 
lished, notable among them being that by Evershed in Eng- 
land, dealing with the much mooted question of open ver- 
sus closed magnetic circuit transformers (XVII., 225, 243, 
258, 289, 308, 325, 344, 376, 423). To all this we may add 
the announcement of the very beautiful method of study- 
ing alternating currents devised by Dr. Duncan (XVII., 
362). And so the story goes. 

Coming back to practice again it may be interesting to 
note what has been done in the storage battery line during 
the year. First of all, the storage battery suits seem to 
have been brought to a close by the decision of Judge Coxe 
in the case of Mr. Brush against the Accumulator Com- 
pany; this, following a similar decision of the previous 
year, has resulted in putting the lead battery pretty thor- 
oughly under the control of Mr. Brush and his licensee, but 
as vet no very important practical results have come from 
this relief of the accumulator from persistent litigation 
(XVIII, 83). The progress that has been made during the 
year to bring forward the alkaline accumulator again, due 
to the energies of Messrs. Waddell, Entz and Phillips 
(XVIL., 354), is an effort that may be classified as some- 
what promising, although the work as yet has not been on 
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Fireproof Switchboards. 
- ' BY M,. C, SULLIVAN. 

The strides that electricity has made have been so 
rapid and its growth so enormous in the last ten years that 
mechanical and artistic perfection of apparatus, such as 
switchboards, has been subordinated to the necessity of 
rapid and often faulty construction. Then, too, the stability 
of the business was for along time in doubt, and many 
stations and plants were equipped without considering 
that they had to stand the test of time. 

Now, however, when men and companies have settled 
down to an even pace, more attention is being given to these 
two very important elements of electrical construction, as 
is evidenced by the three magnificent fireproof switch- 
boards shown elsewhere in this article. These special 
cases are not illustrated because they alone represent what 
has been done up to the present time. While they stand 
out in bold relief to the somewhat incongruous creations 
of a few years ago, it must be stated to the credit 
of the business that there are many such samples of ex- 
cellent workmanship, and the tendency all along the line 
is in the direction of improvement. 

The fireproof element of electrical installation has been 
one of the fundamental principles upon which success has 


~ 





FIG. 1.—FIREPROOF SWITCHBOARD OF THE CARNECIE MUSIC HALL LIGHTING PLANT, NEW YORK CITY. 


alternating current electric motors, by Dr. Louis Duncan 
(XVII., 341, 357). Among the papers of a partially electrical 
character is one which is of great importance in its bearing 
on our theories of the constitution of metals, that by Mr. 
Reginald A, Fessenden on the relations between atomic vol- 
ume and tensile strength (XVIIL., 123). 

The most sensational work of the year perhaps was that 
done in the new field of research opened by Mr. Nikola 
Tesla, whose experiments with alternating currents of 
enormously high frequencies have excited the greatest 
interest all over the world. They were first mentioned in 
a paper by him in THE ELECTRICAL WorRLD (XVII., 128). 
and later his experiments were put before the public in a 
most brilliant lecture before the American Institute of 
Electrical Engineers (XVIII., 19). A very beautiful appli- 
vation of alternating current theory to the improvement of 
practice was furnished by William Stanley, Jr., and his co- 
Worker, Mr, J. F. Kelly, in the invention of a very effec- 
tive form of alternating current motor based on condenser 
“chon, which will soon be put into practical use on a con- 
sKlerable scale (XVIL., 4832). 


a very large scale. Mr. Carl Hering has given a pretty 
thorough description of the accumulators at the Frankfort 
Exposition (X VIII., 257, 285). And, finally, the whole sub- 
ject has been gone over in a very satisfactory and con- 
nected way by Mr. G. H. Robertson (XVIII., 8). 

Of apparatus that has been brought out and introduced 
during the year there has been an almost endless variety, 
both in central station work and in every branch of elec- 
trical service. It is simply hopeless to attempt to classify 
or describe what has been done, so infinitely varied is it in 
character. No apparatus of a sensational character, how- 
ever, has appeared, aside from the Tesla high frequency 
alternator, the ‘‘ drehstrom” motor, and the Stanley and 
Kelly condenser motor, all of which have been previously 
mentioned. 

As may be seen from this brief and necessarily imperfect 
review Of some of the important advances of the year in 
electrical theory and practice, 1891 has been a marked year. 
and in closing we can only reiterate the statement made in 
the beginning that 1891 has been emphatically the innings 
of the electrical transmission of power. 


been achieved. Every addition to the list of appliances 
that have helped accomplish this result has justly been 
hailed with delight, and the use of marble and slate, which 
form the main structure of the three switchboards shown 
herewith, marks a new era in the electrical equipment. 

The necessity for rapid manipulation in central station 
practice, as well asin many large isolated plants, is well 
known. If the indicating instruments, switching devices, 
resistances and accessories essential to the operation of 
a plant are placed within easy reach of the operator, as for 
instance, in Fig. 3, the manipulation of the apparatus is 
greatly facilitated. 

In Fig. 1 is shown a switchboard of the new Carnegie 
Hall, one of the most interesting ever constructed. It is 
built above the dynamos, as will be seen. It is 30 feet long 
and made of marbleized slate. All connections are made 
from behind, thus keeping out of sight the conductors and 
resistances which in so many cases have been thrown in a 
homogeneous mass about the dynamo room. The giant 
switch in the centre of the board is of the double pole 
pattern, and is designed to change the polarity cf the entire 
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system each day, under the assumption that changing the 
current will increase the life of the lamp. _ 

At first sight it would appear that arranging the appa- 
ratus in this improved manner would involve an increase in 
the cost of construction. This is not entirely true. Every 
piece of metal and every connection here shown are neces- 
sary to the running of the installation, the same as if they 
were put up in the haphazard way which has characterized 
so many plants in the past. Arranging them artistically 
and conveniently adds but slightly to the expense. 

Before designing a board of this kind it is necessary that 
all the conditions of the system be understood so that it 
can be adapted to the space afforded and the work to be 
accomplished. Such was the case in the present instance. 
Complete drawings and specifications were sent to the 
factory of the Tbomson-Houston company, at Lynn, 
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isolated plants as to the useful in order to bring electrical 
installations to the standard perfection. 

With a thorough appreciation of these facts in mind, 
the electrical engineer, if he will but direct his attention in 
this direction, can accomplish results that will be both 
satisfactory to himself and beneficial to the industry which 
he is laboring to perfect. 

_—_ 5 0e-@ o+-o " 
(Copyrighted, 1890.) 
Chronological History of Electricity, Galvanism, Mag- 

netism and the Telegraph, from B. C. 26387 to A. D. 

1888.—Part I.* 


BY P. F, MOTTELAY. 


A. D. 1787.——Charles (Jacques Alexandre César), able 
French physicist and experimentalist, who became the Sec- 
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FIG. 2.-FIREPROOF SWITCHBOARD OF THE LIGHTING PLANT IN THE PENN MUTUAL LIFE IN 
SURANCE BUILDING, PHILADELPHIA, 


Mass., before it was started to be built, and it arrived at 
the plant complete and ready to be placed in position. 


This is quite a departure from the old practice of ** rigging 


up” a board after all other work had been done. 

This board, as well as that above in Fig. 2, was designed 
by C. H. Davis, the well known electrical engineer of 120 
Broadway. 

In some switchboards of this character, all the instru- 
ments are mounted on separate pieces of insulating ma- 
terial, and these again attached to the main board. This 
practice is not nor should it be favored. It means a more 
costly equipment without any increased advantages. 

Another good example of the progress being made in 
electrical construction is that shown in Fig. 2, a switch- 
board in the Penn Mutual Life Building, Philadelphia. It 
is built entirely of marble, and is very compact and com- 
As will be seen, all connections and bus bars are 
While this method of making con- 


plete. 
mounted on the front. 
nections is sanctioned by several years’ practice, it is an open 
question whether it is more to be preferred than that shown 
in Fig. 1. Considered electrically, it isbeyond doubt that 
concealing the conductors is better than to leave them 
where they are liable to become affected and liable to cause 
injury to persons standing near, as in the case of high 
tensions. From an artistic standpoint the concealed wires 
are the best, because to keep them in good shape necessi- 
tates frequent polishing and careful attention. 

The cramped quarters of the Twenty-sixth street station of 
the Edison Dluminating Company of New York necessitated 
the construction of a switchboard of peculiar design, as 
will be seen by Fig. 8. Here are arranged all the switches, 
instruments, resistances and equalizers for the capacity of 
the station, 50,000 incandescent lamps. One boy can thus 
control this immense system, while the space occupied is 
very small considering the size of the station. 

The reader may have noticed that all the boards shown 
are arranged for low tension incandescent circuits. This 
being but one department of electric light and power work 
attention is naturally drawn to arc light stations. Here, 
more than in any other place, owing to the intensity of the 
current and the absolute necessity for rapid manipulation. 
as well as safety to the operator, the most perfect appara- 
tus is required. Arc light station managers have recog- 
nized this, as a good many of them are arranging to install 
switchboards to take the place of their now primitive 
equipments, 

Street railway work, from its inception, seems to have 
had a rare appreciation of these points, as nearly all of 
them are equipped with switchboards that are not only 
fireproof, but substantial and artistic. 

Slate, both plain and marbleized, seems to be greatly pre- 
ferred for this kind of work. The former, when finished, 
is an imitation of marble. This material, however, 
is uncertain, owing to the presence of metal which 
destroys its otherwise good insulating qualities. Marble 
has been quite extensively used. While costing slightly 
more than slate, its insulation is very uniform through- 
out, 

Electrical work has now passed the experimental and 
doubtful stage. It is one of the most important factors iu 
our Civilization, and, like architecture, as much attention 
ust be given to the artistic points of central stations and 


retary of the Académie des Sciences, relates many of his 
electrical experiments in the 30th volume of the Journal de 
Physique. 

He was one of the first to study and develop the theories 
of Franklin, who, in company with Volta, frequently at- 
tended the brilliant lectures which Charles was enabled to 
give in what was then considered the most complete philo- 
sophical laboratory in all Europe. In many of his experi- 
ments on atmospherical electricity, Charles has been known 
to produce thousands of sparks, beams or flashes, which 
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rousse, ‘* Dict. Univ.,vol. [II., p. 1,020; Journal de Physique 
for 1791, p. 68; ‘*‘ Mémoires de l’Acad, des Sciences” for 
1828; George Adams, *‘ Lectures on Nat. and Exp. Philo- 
sophy;” London, 1799, vol. III., pp. 462-464; ‘‘ Franklin in 
France,” 1888, Part IL., pp., 256, 270, 276-280; M. Veau De- 
launay, Introduction to his ‘‘ Manuel, etc.,” Paris, 1809, pp. 
19, 25 and 61-63, also pp. 23, 68, 92, 96, 122, 176 and 214. 

A. D. 1787.——Mann (Théodore Augustin) Abbé, Flemish 
writer and antiquary, becomes perpetual secretary of the 
Brussels Academy of Sciences, ten years after leaving the 
Nieuport Monastery (1777), and is charged with the duty of 
making meteorological observations, which are regularly 
transmitted to the Mannheim Academy, who receive simi- 
lar reports from different parts of Europe and publish them 
under the title of ‘‘ Ephémérides Météorologiques.” 

His many investigations made with electrical machines 
are embraced in the last named publication and are also 
alluded to in his ‘‘ Marées Aériennes, etc.,” which appeared 
in Brussels during the year 1792. 

See ‘‘ Biog. Générale,” tome XXXIII., page 231; La- 
rousse, ‘‘ Dict. Universel,” tome X., page 1,085; Phil. Mag., 
vol. IV., page 337; ‘‘Comm. Ac. Theod. Pal.,” 1790, vol. 
VI., page 82. 

A. D. 1787.——Bennet (Rev. Abraham), F. R. 8., first de- 
scribes in the Philosophical Transactions for this year, 
pages 26-32, the gold leaf electroscope which bears his 
name and which is the most sensitive and the most impor- 
tant of all known instruments for detecting the presence of 
electricity. It consists of a glass cylinder which is covered 
with a projecting brass cap, made flat in order to receive 
upon it whatever article or substance is to be electrified, 
and having an opening for the insertion of wires and of a 
metallic point to collect the electricity of the atmosphere. 
The interior of the cap holds a tube carrying two strips of 
gold leaf, in lieu of the customary wires or threads, and 
upon two opposite sides of the interior of the cylinder are 
pasted two pieces of tin foil directly facing the gold leaf 
strips. The cap is turned around until the strips hang 
parallel to the pieces of tin foil, so that any electricity 
present will cause the strips to diverge and make their 
lower ends strike the tin foil, which will carry the elec- 
tricity through the support of the cylinder to the ground. 

The gold leaf electroscope of Mr. Bennet, says Wilkin- 
son, possesses great sensibility, and through the improve- 
ment of Mr. Pepys, by which the coatings are rendered 
movable, very small portions of electricity are dis- 
cernible. The instrument is so delicately constructed 
as to be readily destroyed. Even- in drying the 
outside of a glass, so great a disturbance of the fluid 
will be occasioned that the leaves will adhere to the glass 
in such manner as not to be removed from it without tear- 
ing. A very excellent electroscope is formed with either 
extremely fine silver thread, prepared after the manner of 
Mr. Read, or with the minutest thread that can be drawn 
out of a bundle of very fine flax, having a little isinglass 
glue applied gently over it with the finger and thumb. 

Of the numerous observations made by Bennet, the fol- 
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rie FIG. 3.-FIREPROOF SWITCHBOARD OF THE TWENTY-SIXTH STREET EDISONiISTATION,’ &*— 
NEW YORK CITY. 


exceeded 12 feet in length and which made reports simi- 
lar to those of firearms. The French Academy indorsed the 
opinion given the Minister of War by Charles to the effect 
that a lightning-rod affords. protection within a circular 
space equal to double its length. 

Charles invented the megascope and was the first to make 
an ascension in a hydrogen balloon, which he did in com- 
pany with Mr. Robert on the Ist of December (not on the 
2d of August), 1788, ten days after the first trip made by 


Pilatre de Rozier and Comte d’Arlandes in a Montgolfiére 


from the Paris Bois de Boulogne. 
See ** Biographie Generale,” vol. LX., pp. 920-933; La- 
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lowing interesting extract relative to the phenomenon of 
evaporation is taken from the Philosophical Transactions 
for the year 1787. ‘If a metal cap with a red hot coal in 
it be placed upon the cap of a goldf{leaf electroscope, 4 
spoonful of water thrown in electrifies the cup resinously: 
and if a bent wire be placed in the cup with a piece of 
paper fastened to it to increase its surface, the vitreous 
electricity of the ascending column of vapor may be seen 
by introducing the paper into it. The experiments on the 
evaporation of water may be tried with more ease and cer- 
tainty of success by heating the small end of a tobacco pip 

and pouring water into the head, which, running down t" 
the heated part, is suddenly expanded, and will show its 
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electricity when projected upon the cap of the electrometer 
more sensibly than any other way that I have tried. If the 
pipe be fixed in a cloven stick and placed in the cup of one 
electrometer while the steam is projected upon another, it 
produces both electricities at once. 

Some of Mr. Bennet’s experiments with the electroscope 
on the electricity of sifted powders, upon the electricity of 
the atmosphere, etc., are record : at pages 564 and 566 of 
the “ Britannica,” vol. VIII., and at page 56 of * Library of 
Useful Knowledge.” 

Mr. Bennet also invented the electrical doubler, 
designed to increase the small quantities of electricity 
by continually doubling them until visible in sparks or 
until the common electrometer indicates their presence 
and quality (Phil. Trans. for 1787, page 288). It con- 
sists of three plates of brass, illustrated and explained 
at Fig. 9, page 20, vol. I., of Prescott’s ‘Electricity 
and the Electric Telegraph,” 1885 edition, wherein 
it is stated that in forty seconds the electricity can 
thus, by continual duplication, be augmented tive hundred 
thousand times. (See, for Doublers, C. B. Désormes and J. 
N. P. Hachette, in Annales de Chimie, vol. XLIX., for 1804, 
Phil. Trans. for 1794, page 266; Sir Francis Ronalds, 
‘Edinb. Phil. Journal,” vol. [X., pages 323-325.) 

At page 105, I. and II. of his ‘‘Rudim. Magnetism,” Snow 
Harris mentions the fact that, in some of his experiments. 
Mr. Bennet employed a magnetic needle suspended by fila- 
ments of a spider’s web as a magnetometer. In this con- 
nection, it may be said that, in the Philosophical Trans- 
actions for 1792, the assertion is made that a fine and 
weakly magnetic steel wire suspended from a spider's 
thread of three inches in length will admit of being twisted 
around eighteen thousand times and yet continue to point 
accurately in the meridian, so little is the thread sensible 
of torsion. (Young’s *‘Course of Lectures,” 1807, vol. I... 
page 445.) The use of the spider's line had, during the year 
1775, been recommended as a substitute for wires by 
Gregorio Fontana, who, it is said, obtained threads as fine 
as the eight thousandth part of a line. In a lecture de- 
livered at Boston, Mass., during the year 1884, Prof. Wood 
alluded to spider’s threads estimated to be one two-millionth 
of a hair in thickness. 

See A. Bennet, ‘‘New experiments on Electricity. etc.” 
Derby. 1789, and “A new Suspension of the 
Magnetic Needle,  ete.,” London, 1792; Introduc- 
tion to ‘Electrical Researches” by Lord Henry 
Cavendish; Sc. Am. Supplement, No. 647, p. 10, 327; Noad, 
Manual,” p. 27; Cavallo, ‘‘Nat. Phil..” 1825, vol. IL., pp. 
199, 216; Phil. Trans., vol. LXXVII.: Sc. American, vol. LI... 
p. 19; Annales de Chimie, vol. XLIX., p. 45; E. Walker 
(Phil, Mag., vol. XLI. p. 415). 
en, 60-— > a — 

Electricity in Mining.—YV. 


Having considered the special applications of electricity 
to mining devices, we now come to chat large group which 
embraces such universal requirements as lighting, pump- 





ing, ventilating, etc. Nearly, if indeed not all, of these 
are absolute necessities in all departments of mining with- 
out regard to locality or conditions. Therefore, in consid- 
ering them we must assume that other mediums than 
electricity have heretofore supplied the necessary power or 
light, as the case may be. 

LIGHTING. 

A combined are and incandescent electric plant affords 
the ideal lighting system for large mines. A few arc lamps 
are both economical and essential for surface lighting, 
while the incandescent lamp affords the only safe illumi- 
nation for underground work. Now that the practice of 
burning are lights on incandescent circuits is an accom- 
plished fact, such an equipment would not necessitate a 
special are light dynamo, the incandescent one alone being 
sullicient, 
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The light-giving filament of the incandescent lamp is en- 
cased in a hermetically sealed glass chamber, making con- 
tact with the air impossible, so that in case of a lamp being 
accidentally broken the filament is instantly destroyed, 
and there is no possible chance of an explosion occurring. 
The flexibility of the electric conductor allows of the plac- 
ing of the light in all sorts of positions, and admirably fits 
it for the constantly changing requirements of modern 
mining work. Its element of safety removes the uncer- 
tainty of life from explosions, which has been such a seri- 
ous detriment to mining work in the past. The copper 
conductor conveying the light-giving energy is cold and 
motionless, and can be laid in any direction and at any 
distance from the generator up te several miles. 

On the score of economy it is only necessary to call the 
attention of mine owners to the fact that there are now 
burning in the United States 
5,200,000 incandescent lamps, 
and the number is constantly 
increasing. These figures must 
be considered with the fact 
that the price of gas has of 
late been greatly reduced, and 
the electric light has had to 
tight its way inch by inch 
against its older rival. Again, 
the electric lights may receive 
their current from the circuits 
which supply power to the 
electrically driven machines, 
and avoid any extra in- 
stallation for their special 
account. 

Fig. | gives a good idea of 
the value and convenience of 
incandescent lights at the foot 
of a mine shaft. Being per- 
manently fixed in position, 
the work can be continuously 
pushed, accidents avoided and 
the health and comfort of the 
miners greatly increased. 

Following will be found a partial list of the mines at 
present lighted with this most improved artificial illuminant. 
This is very remarkable for the short time that electricicy 
has been recognized as a factor in mining work. 

Copper Queen Mining Company, Bisbee, Ariz.; another 
mine of the same company at Fairbank, Ariz.; Union gold 
mine, San Andreas, Cal.; Grover Mining Company, Ama- 
dor City, Cal.; The I.S, Halsey mine, Tin Cup, Colo.; May 
Flower mine, Idaho Springs, Colo.; Caroline Manufacturing 
Company, Ouray, Colo.; Saratoga Mining Company, of 
Ouray, Colo.; Edward G. Stroiber mine, Silverton, Colo.; 
Aspen Mining and Smelting Company, Regent mine, 
the Aspen mine, Taylor & Brunton, and the Aspen Public 
Tramway Company, all of Aspen, Colo.; the Mary 
Murphy Mining Company, Bromley, Colo. ; Commonwealth 
Mining Company, Idaho 
Springs, Colo.; the Michael 
Breen Mining Company, 
Ouray, Colo.; the Ouray 
mines, Breckenridge, Colo.: 
Himrod & Hudson, Idaho 
Springs, Colo.; Tiger mines, 
Burke, Idaho; the Helena and 
Frisco Mining Company, 
Gem, Idaho; the Bunker Hill 
and Sullivan Mining Com- 
pany, Warden, Idaho; Con- 
glomerate Mining Company. 
Lan La Belle, Mich.; Superior 
Mining Company, Lronwood, 
Mich.; Centennial Eureka 
Mining Company, Eureka, 
Utah; the Dominion Mineral 
Company, Sudbury, Ont.; 
Brown Bear Mining Com- 
pany, Deadwood, 8S. Dak. 

PUMPING. 

Perhaps the most essential 
contrivance in the equipment 
of amining plant is the pump, 
for, unfortunately, the pres- 
ence of water in the mines 
is one of the principal diffi- 
culties to be contended with. 
The possibility of a sudden 
inrush of water is an ever-present danger to the miner, as 
many great calamities in the past fully attest. In such 
cases the water generally flows in such a volume as to 
make the immediate use of a pump absolutely necessary, as 
the following incident will show. In the mine of the Pan- 
coast Coal Company, during their work last year, a ‘ dip” 
in the mine was struck, and the outflow of water was more 
than 20 men could bail. In desperation the company was 
about to put in a steam pump, when, happily, the electric 
pump was thought of. An ordinary Goulds pump, operated 
by an electric motor, was brought into service, and the 
place cleared of water in 30 hours. The ‘‘ dip” was more 
han 3,000 feet from the shaft, and the expense of 
placing and running the pump for four months proved 
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FIG. 1.-THE ELECTRIC LIGHT IN A COAL MINE. 


to be less than the cost of the steam pipe at the head of 


the shaft, 
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The motor in electric pumps forms an integral part of 
the machine. It is mounted on the same bed plate, and is 
usually protected from water and dampness by special ‘in- 
sulation. Having the pump thus complete within itself, all 
that is necessary is to place it wherever required. This may 
be 100 or 5,000 feet from the shaft, the distance to which 
the electric current can be economically transmitted being 
almost anything that is required in mining work. The 
water-proof conductors are laid from the generator, con- 
nections are made to the pump, and that is all the miner 
has to do. 

A large electric pump is now at work in the Gro- 
ver Mining Company’s mine, at Amador City, Cal. This 
pump is located 3,000 feet from the generator and has 
been in successful operation for a long time. Pumping 
away silently and without interruption day after day, this 





FIG. 2.-PORTABLE MINING PUMPS. 


single electric equipment speaks volumes for the value and 
convenience of electric pumps in mining work. 

At Willock Station, Pa., a small centrifugal pump is 
operated by a 3-h. p. Tesla motor, both fastened to a 
truck, so that they can be moved to any part of the mine. 
This arrangement brings out another valuable feature of 
the electric pump, as it enables the miner to use much 
smaller appliances than would otherwise be necessary in 
mines not troubled with much water at any one place. In 
many cases it also makes costly water-ways to collect the 
water in one ‘‘ sump” unnecessary. 

By a very simple system of drainage the water can be 
collected into ‘* sumps” dug at convenient points. An elec- 
tric motor mounted on a truck, as shown in Fig. 2, can 
then be run to these different points of collection, and free 
the mine from the water thus gathered. This is not only a 
great saving in the cost of equipment itself, but also in the 
item of labor, as one man can easily handle the pump. 

The pump shown in Fig. 2 is the new horizontal Goulds 
triple pump. This company is now making two sizes of these 
pumps, having cylinders 4 by 6 and 5 by 6 inches respect- 
ively. The latter size has proved more generally useful 
than the former. Other types of the well known Goulds 
pump are also being equipped with electric motors. 

At Peale, Pa., a very successful pumping plant has been 
installed by the Wenstrom Electric Company, consisting of 
an 8-h. p. compound dynamo and a 5-h. p. motor 
geared direct to a Goulds rotary pump. The generator is 
placed in a small power house just outside of drift No. 9 of 
the Grass Flat mine, and from it weatherproof insulated 
wires are taken into the mine, passing through the airway 
and being attached to porcelain insulators. Wherever the 
wires cross headings (or side entries), they are taken through 
iron pipes. Taking the very damp condition of the mine 
into consideration, it cannot be said that the use of porce- 
lain insulators is the best practice. Instead of these glass 
insulators of the usual pattern should have been used, and 
wherever the wires pass through the tubes they ought to 
be protected by the very best insulation, The pressure at 
the dynamo is 125 volts, and when the pump is worked to 
its full capacity the motor takes 28 ampéres. The latter 
is 3,000 feet from the generator and runs at a speed of about 
500 revolutions. This pump has a capacity of 15,000 gal- 
lons of water per hour. 

The suction pipe is five inches inside diameter and 120 
feet long, and has a lift of eight feet with a knee over the 
sump. The outside pipe is four inches in diameter by 400 
feet long and bas a lift of fourteen feet with one slight 
bend. The water from the different headings is gathered 
into a ‘‘sump” capable of holding about 12,000 gallons. 
The pump is run to its full capacity until all the water is 
pumped out, resting then until the ‘‘ sump” is again filled. 
This plant was put in in preference to sinking two shafts 
100 feet deep and placing steam pumps with their appli- 
ances inside the mine. 

Perhaps the largest electric pump now in operation in 
any mine is the one at the Poorman mine, Burke, Idaho, 
shown in Fig. 3. This is known as the Knowles improved 
electric duplex outside packed plunger mining pump. It 

has two 294-inch diameter water-plungers with 12-inch 
stroke, Its capacity is 500 gallons of water per minute to 



















































































‘in lB Praia lta 


tem 


= 


ti 


Be 


inn ince 

































466 


an elevation of 500 feet vertical. It is operated by a 100 
kilowatt Edison motor. 

This remarkable pump was tested at the Schenectady 
Works of the Edison General Electric Company before 
being sent to the mines, with the results given in the table 
below : 

The pump was arranged in such a way that the four 
94 by 12 pressure cylinders took their suction from a large 
tank and discharged back into same through a throttle dis- 
charge valve, making an additional head of ten feet to 
reading of gauge. The two 10 by 12 tail cylinders took their 
supply from the same tank and discharged independently 
into this tank, making a head of 7 feet. 

In starting pump a 75-h. p. rheostat, 150 ampéres, was 
used, and when under full speed this rheostat was cut off 
and the full current turned on to the engine. The motor 
was a 100 kilowatts, 85 type motor, wound for 250 volts 
and 400 amperes. 

In the test it was clearly shown that the motor had more 
than ample power to supply the pump. 

The pump was run under various pressures as indicated 
by the test, but could not be made to run against more 
than 300 Ibs. pressure from the cause that there was not 
enough power at the power stations to supply same. 

The details of the test will give the necessary information 
as to efficiency, etc. 

Taking the efficiency from the table as 83.6 per cent. and 
making an allowance of 3 per cent. for slip, gives 80.6 per 
cent. for the efficiency of pump and motor combined. 


Power required to run pump with no pressure on gauge... 15.8 h. p. 
WU NE OE DIRS vv ave ccccccccccccvocnveuseceveveescese Geedaaonws 2.36 


Power required to run pump when doing no work.......... 13.4 h. p. 

Another pump of the Knowles pattern, known by the 
same name as the one just mentioned, is now in operation 
at the mine of the Carolina Mining Company, Ouray, Colo. 
This has a capacity of 200 gallons per minute to an eleva- 
tion of 300 feet vertical. It was designed especially for 
high lifts and is very heavy in its construction, the motor 
being mounted on the same bedplate with the pump. This 
arrangement makes the apparatus self-contained and capa- 
ble of being placed in cramped quarters. 

Still another very large mining pump of the same type 
is now working in the Hamilton ore mines in Michigan, 
being operated by a Thomson-Houston motor. This has a 
capacity of 150 gallons per minute to an elevation of 1,500 
feet in one lift. 

It may be said that the type of pumps we have thus far 
mentioned belong to the permanent equipment of the mine, 
that is, after operations have been established beyond a 
doubt and the work is to continue. Before this state of 
affairs is realized, however, much temporary work must be 
done, especially preliminary drainage. The apparatus for 
this work must of necessity progress with the sinking of 
the shaft, and it is in this connection that the electric pump 
is unqualifiedly the most preferable. 

The steam pump has heretofore been used for this work, 
having driven other arrange- 
ments out of practice. Its 
equipment, however, necessit- 
ating as it does a special steam 
hoist, steam-piping for the 
suction and discharge pipes, 
as well as the extremely rigid 
character of the plant, cannot 
at all compare with the simple 
flexible electric conductors 
and small motor of the elec- 
tric pump. The latter arrange- 
ment the 
miner's capacity for work 40 
per cent. by removing the ob- 
noxious exhaust steam whicb 
makes life in confined spaces 
almost intolerable, 

MINE MILLING, 
It is not necessary to dis 


also. increases 


cuss here the great superior- 
ity of electricity as a means of 
transmitting energy as com- 
with other methods; 
it will be timely to now 


pared 
but 
consider some of its advan- 
tages in mine milling work. 
Instead of heavy shafting, 
jarge belting and necessary 
loss of power in counter shaft- 
ing, consequent in 


FIC. 


former 

methods in the conveyance of energy, there comes the use 
of individual motors with little or no belting, and connect- 
ing directly, ina majority of cases, to the machine operated, 
without countershafting, giving a much greater efticiency 
and a greater mobility in the control of power. 


TEST OF 914 x 


A wenses ane ont : Galls, per minute 
erage per minute by plgr. displacement. 


| 


Revolutions Revolutions Tail Main 

of pump. of motor. pump. pump. 
Averages. sank 38.4 512 609 523 
S-hour run... 38. 44 597 513 
*l-hour run 38.5 500 605 520 
Special....... 38 4194 597 513 


‘Pump running under same conditions as during tests, but without 
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12 DUPLEX, OUTSIDE CENTRE-PACKED PLUNGER ELECTRIC POWER PUMP FOR POORMAN MINE, BURKE, LDAHO, 
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Electrical transmission enables the mine manager to locate 
his mill directly at the mine shaft. The quick recovery of 
energy released on the line of circuit, with ability to use 
it miles away in another direction enables him to success- 
fully utilize cheap primal energy of much less horse power. 
At the same time, as in the small distributed horse powers 
used—for instance, in the Frue vanners at the mine mill— 
the motion is, by the automatic action of the motor, kept 
perfectly uniform, and the speed of the belt, laterally, being 
once adjusted in conformity with the inclination and the 
material worked upon, is kept absolutely regular. 








AT WoRK 


DRILL 


EpIson ELECTRIC AT SYRACUSE, N. Y, 


The saine advantages are gained in the application to all 
classes of mining machinery. The ability, without large 


expense and loss of power, to operate single machines, if 


required, throughout the mine mill, is of great value; and 
such a distribution of energy in small units obviates many 
of the difficulties that come from belting 
line of 


to a 
shafting, and which often gives, in 
with the sensitive machines, like the ones we have illus- 
trated, great irregularity of motion, and therefore very un- 
satisfactory results in operation. 


common 
connection 


These advantages pointed out are fast becoming recog- 
nized in mining circles. Crushers, separators and other 





3.-EDISON-KNOWLES ELECTRIC MINING PUMP OF 100 H, 


milling machine plants are already at work in different 
parts of the country. In subsequent issues of THE ELEC- 
TRICAL WORLD some of these interesting plants will be de- 
scribed, showing that the electric current has touched 
every branch of modern mining. 


——— 


Gauge 
reading. 


Mechanical h. p 


aeaes > Am.- Mectri- 
Volts. inte Watts. wer me oe - 
‘res. cal h. p.|/E. h. p. 
Water | Tail | Main',, . : ' 
pressure. pump. pump. Potel. 
230) 1.08 | 71.47 | 72.55| 235 | 277 | 64,999| 87.1 | 836 
230 1.06 70.10 71.16 236 270 63,720 85.4 . 833 
300 1.08 | 92.24 | 93.32 250 320 80,000 107.3 870 
1.06 1.30 2.36 236 ) 11,800 15.8 .149 


any pressure on gauge. 
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Electric Drill Plant. 


The uses to which the electric drill is being applied em- 
braces not only mining work but all features of quarrying, a; 
will be seen by the illustration herewith. This view is made 
from a photograph of one of the Edison electric percussion 
drills now in operation at Syracuse, N. Y., in the works of 
the Solvay Process Co. Here two of these drills have been 
boring holes for blasting on an extensive scale, and are 
giving excellent results. The drill, as shown, is now work- 
ing several hundred feet from the power house, and is 
easily handled by one man. 

oninintijaiiiinipneitpebinsipumtedaps: 
Elements of Practical Electricity.* 





BY DR. LOUIS BELL. 

We have defined already the unit current to be that unit 
length of which at unit distance from the unit magnetic 
pole will attract or repel that pole with unit force. 

Now as to the unit pole, it has already been defined in a 
similar way. Since we now know the unit force as compared 
with the pull of a known weight, we could if necessary de- 
termine by a process of weighing the strength of a magnetic 
pole ; to do this it will be necessary to take a very long and 
thin magnetized steel wire, for, as you can readily deter- 
mine by a few experiments, the longer a magnet is in pro- 
portion to its diameter the more nearly can we consider it 
to possess definite poles; that is, the more nearly is the mag- 
netic force centred at the ends. 

If, now, such a magnetized wire were broken in the cen- 
tre you would find developed at the break two opposite 
poles of equal strength. By weighing the attraction between 
these when just one centimetre apart, you will obtain the 
measure of their strength. This it is almost impracticable 
to do on ordinary scales; it can be best accomplished by 
means of a very delicate spring balance, or, still better, by 
a device which we shall have to describe later, known as 
the torsion balance. At one centimetre distance between 
the poles a milligramme of attraction would correspond to 
the unit pole, two milligrammes to a pole possessing two 
units strength, and so on. 

We could thus obtain a magnet having poles of known 
strength, and with these we could by a similar process 
measure by actually weighing the strength of a current 
in the following way: Fig. -9. Our magnet would be very 
long and slender, suspended from one arm of a delicate 
balance, and counterpoised by weights placed in the scale 
pan on the other end of the balance arm. Suppose that the 
lower north pole of this magnet has been found to be of 
unit strength; then the wire carrying the current would be 
most conveniently arranged in the following way: It should 
be bent into a circle of unit radius so that every part of it 
may be at unit distance from the centre where the mag- 
netic pole is to be placed. The end of the suspended magnet 
would be placed directly at the centre of this circle, a cur- 
rent passed through the latter and the attraction or repul- 
sion measured by the ordinary process of weighing; then if 
unit current were flowing 
through the ring each centi- 
metre of that ring would exert 
unit force upon the magnet 
pole; the circumference of the 
circle would be—since its ra- 
dius is one centimetre—6. 28 
centimetres; therefore there 
would be acting upon the pole 
6.28 unit lengths of current. 

The result would be an 
attraction or repulsion, ac- 
cording to the direction of 


the current, of almost ex- 
actly 6} milligrammes for 
unit current; or, knowing 


the strength of the pole in 
terms of the system of meas- 
urement we have been using 
and knowing the radius of 
the circular current that acts 
upon it, we can, by weighing 
the attraction produced, find 
out exactly the strength of 
the current in terms of our 
fundamental units of meas- 
urement. 

® It would be inadvisable for 
you to try these experiments 
of weighing, as they require 
better apparatus and more 
experimental skill than most people possess, and besides 
that there are ways—which will be explained later—of 
performing virtually the same experiments in a great deal 
simpler and more accurate manner. You can see, however, 
from such experiments, what unit current really means, 
and how it can be measured in terms of the magnetic force 
produced. 

For this C. G. S. unit current there is no specific name: 
it happens to be rather large compared with most of th 
currents with which people had to do some 2) years ag° 
when the system was devised, hence one-tenth of this cur- 
rent has been taken as the practical unit and is given the 
name of one ‘‘ampére”in honor of the distinguished 
French investigator to whom is due much of our knowledge 
of the fundamental properties of electric currents. 


P. CAPACITY. 


* Continued from THe ELECTRICAL WORLD, "Dec, 19, 1891, 
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We have, then, found our practical everyday unit of 
current, the ampére, to be derived directly from the units 
of force and of length, and that it bears a very simple rela- 
tion to them ; it therefore becomes comparable with other 
quantities measured in the same convenient C. G. S. sys- 
tem. 

We have already noticed that it would be possible to 
measure current in terms of its power of, for example, de- 
positing copper froma solution. A great many experi- 
ments have been carried out to determine exactly the 
amount of copper and other metals which one ampére of 
current—as defined above—will deposit in a given time, so 
that current in ampéres can be handily measured either di- 
rectly or by its chemical effect, as may be most convenient 
at the time. 

The currents are measured in ordinary galvanometers by 
their magnetic action, but in other cases the electrolytic 
effect may be more available, and it is utilized on a large 
scale in the Edison electric meter for measuring currents 
applied to incandescent lamps. 

The result of the experiments above mentioned is that 
one ampére of current will deposit from a properly made 
solution 1.118 milligrammes of silver per second and .326 
milligramme of copper. We shall see next how this study 
of the unit of current can be applied to practical purposes 
by means of the ordinary galvanometer, and how some 
other important electric units are connected to that of elec- 
trical current. 

To make use of the galvanometer for practical work you 
must, evidently, find out what deflection corresponds to a 
given current measured in amperes. Going back to the 
point where we, before constructing the galvanometer, 
discussed the action of the magnetic force of the solenoid 
on the suspended needle in opposition to the earth’s mag- 
netism, we found that when the needle was in equilibrium, 
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Fic. 29.—WEIGHING THE ELECTRIC CURRENT 


F, the magnetic force we desired to measure, equaled H 
tangent A. Now itis evident from what we have just 
seen about the attraction of a wire carrying a current for a 
magnet that the effect of such a wire in producing mag- 
netic pull will depend on its length, and also on its distance 
from the magnet upon which it acts. What we want to 
tind out about our galvanometer is the relation of the 
current to the magnetic force and consequent deflection 
which it produces. For any given galvanometer where the 
relative position of the needle and coils is always the same 
and the length of the coils invariable, the force produced, in 
any magnetic units we choose, must be some whole or 
fractional number of times the current in ampéres. In 
other words C, the current, equals K F’, therefore in terms 
of the earth’s magnetism and the deflection of the needle 
C equals K H tangent A. 

As H for any one place is very nearly constant itself, we 
might include it in K, so that the current would then be 
simply equal to a certain number of times the tangent of 
the angle, but it is a little more convenient to keep in mind 
the fact that H has an existence by itself, and to find, by 
some means or other, the value of the product K H. If we 
once know this we can then immediately find any given 
current that is passed through the galvanometer in amperes, 
by multiplying K H into the tangentof the angle of deflec- 
tion. If, for example, the value of the product K H should 
chance to be 2 and the deflection was 35°, the tangent of 
Which is .7, the current in ampéres would be 1.4. This would 
correspond to an unusually sensitive tangent galvanometer. 

To measure current in ampéres by means of our zalva- 
hometer, we want to find the value of the product K 
H. Since this remains constant for the same galva- 
hometer at the same place, if we cam in any way pass a 
Measured current through the galvanometer and note the 
(leflection, we can find the value of K H once for all, be- 
cause K H always equals the current in ampéres divided 
by the tangent of the angle of deflection.’ This relation is 
known as finding the galvanometer constant, more properly 
the “reduction factor.” Since the galvanometer constant 
proper, K, is determined by the size and number of the 
coils of wire, the other part of the reduction factor being 
the earth’s magnetism constant H, the simplest way of 
finding the constant of your galvanometer is to pass a cur- 
rent around the coils, measuring its amount either by 
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another galvanometer whose constant is known, 
or by a galvanometer constructed to read amperes 
directly. Such instruments are known as ammeters. 

At the present day you will usually find it not a difficult 
matter to borrow an ammeter long enough to make the 
measurement, or else to take your galvanometer to some 
point where such an ammeter is available. In either case 
the ammeter—which generally contains magnets—should 
be kept far from the galvanometer, and the galvanometer 
itself should not be brought near any iron where it is being 
compared, because the presence of any considerable quan- 
tity of iron affects the earth’s magnetic field at that point. 

Supposing you are able to obtain a galvanometer of known 
constant, or ammeter, you have simply to connect it in 
series with your galvanometer, find the current from the 
ammeter reading, or the constant and deflection of the in- 
strument with which you are making comparison, note the 
detiection on your own galvanometer and divide the cur- 
rent by the tangent of that deflection, you will then have the 
product K H for future use; and it is only necessary then 
in measuring current to pass it through your instrument 
and multiply the tangent of deflection by that value of K 
H, and you at once have the current in ampéres. 

You must remember, however, in making such compari- 
son not to use too strong a current, as, in the first place. 
the wire with which your galvanometer is wound will heat 
severely if more than five or six ampéres is passed through 
it, and, second, because you do not want too large a deflec- 
tion, for as the deflection approaches 90 degrees the tangent 
varies with great rapidity, so that a very small error in 
reading the deflection may make a large error in finding 
K H. Thecurrent from your two Daniell cells in series will 
generally be fairly well adapted for the purpose of com- 
parison. 

In case no ammeter or good galvanometer is available, 
but you are able to obtain the use of a pair of apothecaries’ 
delicate scales, you can fall back on the electrolytic method 
of determining the current. Or, in default of that, on one 
or two rough approximate methods, which will be described 
presently. As the determination of current by the amount 
of copper deposited from the solution in a given time is a 
rather delicate operation, we reserve the description of the 
practical precautions that must be taken until the next 
article. 
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Measurement of the Power Developed by Alternating 
Currents in Any Circuit. 


BY CARL HERING. 


Some months ago there appeared in these columns some 
very good articles on the measurement of power generated 
by alternating currents in a circuit having induction, such 
for instance as that of a transformer. These articles ap- 
peared to contain a considerable amount of mathematics, 
and were, therefore, doubtless passed over by quite a num- 
ber of electricians who may have wished to apply these 
methods. Beside this, the original article was followed by 
a discussion, the results of which were quite interesting 
and useful. For the benefit of those who have not the time 
to sift out the ultimate conclusions the following 
abstract has been prepared, accompanied by examples, 
which we hope will bring the method within the reach of 
the many who would like to use it, but have not time to 
make the abstract for themselves. 

Before describing these methods, it may be well, for the 
benefit of those who have heretofore worked only with 
continuous currents, to explain why it is that there should 
be any more difficulty in measuring power generated by 
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Fic. 1—MEASUREMENT OF POWER DEVELOPED BY ALTER- 
NATING CURRENTS. 


alternating currents than when generated by a continuous 
current, a point which is probably not clearly understood 
by many. 

Every one knows that to calculate the power generated in 
any continuous current circuit we have only to multiply 
the current by the voltage, or the square of the current by 
the resistance, or divide the square of the voltage by the 
resistance; but this law, like Ohm’s law, does not always 
apply to alternating current circuits. The reason is, that 
the waves of the current and of the voltages do not coin- 
cide; one lags behind the other, and therefore we can not 
multiply their mean or their maximum values together. 
Mathematicians tell us that we have only to multiply their 
product by the cosine of the angle of the lag, to get the 
true results; but this rule may cause considerable mischief 
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in the hands of any one who does not understand it 
thoroughly. 

The action of these alternating currents and voltages, 
and the way in which it differs from those of continuous 
currents may perhaps be more easily understood by those 
who are familiar only with continuous currents by the fol- 
lowing simple analogy in mechanics. Any one will be able 
to understand the mechanical analogy and we therefore 
hope that the somewhat similar action of alternating cur- 
rents will be rendered more clear. This analogy is not a 
perfect one, that is, it isnot in every way the equivalent of 
the electric phenomena, but it is sufficiently similar to en- 
able one to form a sort of picture of the action. 

Referring to Fig. 1, let O P be a flexible pendulum, 
made, we will say, of a stiff, flat steel spring; let O H be a 
handle connected to the top of the pendulum and pivoted 
at O. By means of the handle H let this pendulum be 
moved rapidly to and fro through an angle as shown. 
Suppose the pendulum to be very light and the motions 
not too rapid, then it is evident that the motions of the 
pendulum will follow the motions of the handle 
at every instant, and will be in its extreme _ posi- 
tions on the two sides at the same time when the handle 
is in its extreme position, or, in other words, the oscilla- 
tions of the pendulum and those of the handle produc- 
ing them will coincide in point of time. If, now. we 
imagine the motions of the handle to be analogous to the 
EK. M. F. which produces a current, and if the spring of 
the pendulum be considered analogous to the resulting 
current, we have here an analogy to an alternating cur- 
rent when it is passed through a simple resistance hav- 
ing no inductive action, or having no electrical inertia, as 
it is sometimes called. In such a circuit the waves of the 
E. M. F. and of the current will coincide in point of time, 
that is, they will have a maximum at the same moment 





Figs. 2 AND 3.—MEASUREMENT OF POWER DEVELOPED BY 
ALTERNATING CURRENTS. 


and they will pass through the zero point at the same mo- 
ment. 

Referring now to Fig. 2, let us assume that the end of 
the pendulum be weighted with a heavy weight, but still 
not heavy enough to bend the spring materially if it were 
held horizontally. Now suppose the handle H be oscillated 
as before, it will be seen from Fig. 2 that the bottom of the 
pendulum will not respond immediately to the motions of 
the handle ; it will oscillate as before, but its motion will 
lag behind tke motion of the handle. It will reach its 
maximum positions at different times than those at which 
the handle reaches its maximum positions; or,in other 
words, the two oscillating motions, although making the 
same number of oscillations per second, will not coincide 
in point of time: that of the pendulum will lag behind or 
follow that of the handle. In examining the four different 
positions shown, it will be seen also that there is a tendency 
to reverse the motion of the pendulum before it gets to its 
maximum positions, and that therefore the resulting mo- 
tion of the pendulum will not be as great as it would be 
if there were no weight at the end. The action of this 
weighted pendulum is analagous to the action of an alter- 
nating current in a circuit having electrical inertia, as it is 
sometimes called ; that is tosay, having a something in the 
circuit which acts similarly to inertia in mechanics ; that 
is, it will require a little time before the electromotive 
force which is applied really acts. The resulting motion 
of the end of the pendulum, as distinguished from that of 
the spring, may, toa certain extent, be said to be anala- 
gous to the resulting power of an alternating current; it 
will be greater and more nearly equal to that in Fig. 1, the 
less the inertia of the pendulum, or in the case of an elec- 
trical current, the less the amount of induction or elec- 
trical inertia which exists in the circuit. 

We may go still farther with this analogy and illustrate 
a point which is sometimes difficult to understand. In Fig. 
3, suppose the weight of the pendulum to be made very 
great, and suppose the oscillations of the handle are very 
rapid, it is easy to imagine that such a point may be 
reached that the moment the pendulum begins to move in 
one direction the motion of the handle has been reversed 
and will tend to move it in the other direction, so that the 
result will be that the pendulum remains at rest, although 
the motions of the handle are going on as before, This is 
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analogous to a theoretical case in which there is an electro- 
motive force and a current, but there is no work done, the 
reason being that the waves of the electromotives forces 
and of the current are in opposite phases, or, in the lan- 
guage of the mathematicians, they differ from each other 
by 90 degrees, so that they neutralize each other in so far 
at least as they produce no effect in the way of work. It 
will be seen, therefore, in this analogy, that in case the 
pendulum is an appreciable weight, its motion, which we 
have said is analogous to the resulting power, is no longer 
dependent merely on the motions of the handle and the 
motions of the spring, but it depends also very greatly on 
its inertia, on its tendency to lag in the motion of the han- 
dle and the spring. 

This same analogy may be carried still farther. It might 
be asked, what becomes of the power applied to the handle 
in Fig. 3, in which we have assumed that the pendulum it- 
self does not move? It will be readily seen that in the me- 
chanical analogy the power given to the spring at each 
oscillation is given back to the handle by the spring; in 
other words, it will be practically equivalent to simply 
bending the spring to and fro, in which case it is well 
known that no power is required except the small amount 
lost in the heating of the spring, which, as far as we are 
concerned at present, may be neglected. This case is 
similar therefore to a condenser in circuit of an alternating 
electromotive force. The electromotive force acts but does 
no work, as the current is given back again, neglecting, as 
we did above, the sma]Jl amount lost in heating the con- 
denser. 
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We may apply this analogy to till another point which 
is often difficult to understand. We are told that when a 
condenser or a Leyden jar is suddenly discharged, the dis- 
charge is of an oscillatory character, that is to say, the 
discharging current is an alternating current; also that 
these oscillations may be made less in number, and, in fact, 
may be prevented altogether, if a sufticiently great resist- 
ance is offered to the current. Referring again to Fig. 3, 
let us assume the pendulum to be in the second positicn, 
namely, at rest; now imagine the handle moved very sud- 
denly to the next position, as, for instance, by a blow from 
the hand, and let it be held in that position. It will readily 
be seen that the pendulum in this case will follow the 
motion of the handle, but it will not come to rest suddenly. 
it will first oscillate to and fro for some time. This is pre- 
cisely analagous to the oscillatory character of a current 
obtained from the sudden discharge of a Leyden jar. To 
continue the analogy, suppose the pendulum itself be placed 
in water, or in any liquid offering a mechanical resistance 
to its motion, it will readily be seen that the oscillations 
will then be much fewer in number. Finally, let us sup- 
pose the pendulum to be placed in a thick fluid like a heavy 
oil or glycerine, offering very great resistance to its sudden 
motion ; in this case, when the handle is suddenly moved, 
the pendulum will follow, its motion will become less and 
less rapid, and it will stop at its ultimate position without 
passing it, that is, without first oscillating to and fro. In 
the same way a condenser discharged through a sufticiently 
high resistance will not generate an oscillatory current, but 
will generate a simple momentary current, which gradually 
dies out. 

Having now illustrated why it is that in measuring 
alternating current powers we cannot multiply the current 
by the voltage, without considering other things also, the 
following abstract of the above-mentioned articles may, 
perhaps, be better appreciated by those to whom these sub- 
jects were not clear. The various methods given below 
were suggested by Messrs. Ayrton, Sumpner, Swinburne 
and Fleming. The proofs of the formule, together with 
further information, may be found in the original 
articles, 

(Lu be continued,) 


THE ELECTRICAL WORLD: 


Compensating Shunts for Galvanometers. 


When a galvanometer is connected in multiple with a 
shunt of definite proportional resistance, although the exact 
fractions of current which travel through galvanometer 
and shunt can be calculated, these two currents when added 
together will be found to be greater than the original cur- 
rent which flowed through the line before the shunt was 
introduced. This increase of current is owing to the extra 
circuit furnished by the shunt, for the introduction of the 
latter has practically the same effect as substituting in place 
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of the galvanometer a single conductor having a resistance 
equivalent to the combined resistance of galvanometer and 
shunt in multiple. Since any decrease in the resistance of 
a circuit results in an increase in current strength, the de- 
flection secured by using a shunt will not be a true index 
of proportionate reduction in the galvanometer’s sensitive- 
ness, unless an extra resistance is introduced somewhere in 
the circuit which will reduce the current to its original 
amount. This extra or compensating resistance may be 
combined with the shunt used in such a manner that both 
may be introduced simultaneously. Figs. 1 and 2 illustrate 
a practical device of this character, the usual }, gy. 94, 
shunts being employed. In addition a compensating re- 
sistance having three branches is connected so that by in- 
serting asingle plug any one of the three shunt coils may 
be employed, the operation of introducing the plug throw- 
ing a suitable compensating resistance in circuit at the same 
time. When maximum sensitiveness is desired, the plug 
is inserted at #’ (Fig. 1). The current then travels directly 
to the galvanometer through the bus bars. Removing the 
plug entirely leaves the circuit open: placing it between 
B and B' short circuits the battery, and placing it between 
G and G short circuits the galvanometer and leaves the 
battery open. This instrument is the invention of Mr. 
Charles P. Frey, electrician for The E. 8. Greeley, & Co., of 
New York. 
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Combined Are and Incandescent Plant, 

The advantages of an electric plant burning arc as well 
as incandescent lamps on the same circuit are well illustra- 
ted in the lighting of the largest dry goods house in the 
world, that of H. B. Claflin & Co., of this city. From the 
dynamo room to the farthest corner of the building the 
circuits of this plant supply both are and incandescent 
lights wherever they are required. 

Situated in the sub-basement is the dynamo room. Two 
No. 30 and two No, 50 Mather dynamos supply the neces- 
sary current. There are in all 241 10-ampére Ward arc lamps 
of 2,000-c, p. each and 600 incandescent lamp:, the full 
capacity of the latter being 1,000. This installation re- 
placed an old series arc light system of 125 lamps. For 
one of the four Mather dynamos a claim is made for a 
record for very long runs. It has been in continuous opera- 
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tion for more than seven years, the commutator alone 
showing the effects of its long service. This. however. 
would only be noticed by close observation; as the portion 
worn away is not more than a quarter of an inch in depth. 
The dynamo is in good condition at the present time. 

The switchboard of the plant is arranged against the 
side wall. It is a beautiful piece of work, being made en- 
tirely of marble. All connections with the instruments are 
made from the rear of the board. From here feeders are 
led to the different floors of the immense building, and 
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these floors are provided with supply mains in proportion 
to the light required. 

The wiring is something novel for interior work. Noth- 
ing is concealed, except where passing through walls, in 
which cases the interior conduit tubing is used. The wires 
supplying the lights are run on what are called the ‘* Gem” 
insulators. These are small porcelain knobs fastened by a 
metallic band and arranged four feet apart. The wire 
used is the Bishop ‘* White Core” and the arrangement pre- 
sents a very neat appearance. 

As is well known, the are light is the only artificial 
illuminant that can be successfully used in dry goods houses 
to distinguish the various shades in the fabrics. Conse- 
quently in the large open rooms nothing but the Ward arc 
lamps are used. Their burning is absolutely constant, and 
the absence of all sputtering of the arc relieves the owners of 
anxiety as to fire. On the second floor there is a single line 
of 17 of these lamps extending the length of the building— 
380 feet. This is ho doubt the longest line of low tension 
arc lamps ever installed. A good idea of their appearance 
may be obtained from the accompanying illustration. Cer- 
tainly the presence of such a line of light in an establish- 
ment of this kind, representing 34,000 nominal c. p., is 
good evidence of the success of this kind of are lighting. 
The offices, as well as packing rooms and cellars where the 
ceiling is low, are lighted with incandescent lamps. 

The entire equipment, from the switchboard to the 
lamps. was installed by the Electrical Construction and Sup- 
ply Company, of 18 Cortlandt street, this city, the instru- 
ments being supplied by the Mather company. Mr. F. G. 
Gibson, the chief electrician of the plant, deserves special 
credit for his intelligent supervision of the apparatus under 
his charge, forming as it does the most notable electric 
lighting plant in the dry goods district of New York, if 
not the most remarkable, for completeness, of any in the 
city. 
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On Polyphasal Generators.* 





BY M. Il. PUPIN, PH. D., COLUMBIA COLLEGE. 

Few will deny the importance of the polyphasal current 
systems: none the fascination of their study. This belief in- 
duced me to present the following brief essay before the 
Institute. 
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Fic. 1.—POLYPHASAL GENERATORS, 


The experimental researches in this new and promising 
tield of electrotechnics are not yet numerous, but still the 
results already obtained are of so decisive a character as to 
leave no doubt whatever as to the extremely high practical 
importance which is attached to electrical generators. 
motors and transformers constructed according to require- 
ments imposed upon us by this new method of combining a 
set of variable electromotive forces. For who among us does 
not thoroughly appreciate the beautiful inventions of Nikola 
Tesla, and the completeness of the success which Dobro- 
wolsky and Brown obtained by the practical applications of 
these inventions ? 

The exact quantitative relations involved in the poly- 
phasal system of currents are not, I venture to say. quite as 
well known as its practical results. To give an impulse to 
further inquiry in that direction is one of the principal 
aims of this modest investigation, For the present I pro- 
pose to confine myself to the polyphasal generators in 
general, and particularly to polyphasal generators whose 
system of electromotive forces is capable of producing 4 
rotary magnetic field of constant strength. The last point 
seems to me to be one of the vital points in this new 
method of electrical distribution. It is in this particular 
point that Mr. Dobrowolsky claims his system to be supe- 
rior to that of Nikola Tesla. 

Let us consider the theoretically simplest form of a poly 
phasal generator, as shown in Fig. 1. A non-magnetizable 
ring with ” open equal coils at equal distances from each 
other rotates uniformly through a perfectly homogeneous 
magnetic field. Let P P’ be the neutral plane of the field. 
At the instant when coil 1 is at the angular distance 9 from 
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the neutral plane P P’ the E. M. F. generated in the various 
coils will be 
e, = Ksin (6 + @) 


, " 
e, = Ksin(6+a + — 
n 
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ee | _ 1 2) 
as se) + a + (n 1) i 


Where K is a constant depending, as is well known, on 
the field intensity, the speed of rotation, the number of 
turns in the coil and the area of the plane of a turn; a is 
the angular width of one-half of the coil. 

Since 
‘i , & in 1 6 + 
sin (9 + @) + sin {9+ «+ 2 | + .cooee + OM ‘be +a 

T (n ed 1) =} <= 0, 
n 
it follows that 
€C, Feg teg tures too (1) 

That is to say, the sum of electromotive forces generated 
in the various coils which are on one side of the neutral 
plane is numerically equal and of opposite sign to that of 
the coils on the other side of this plane. Thisresult is well 
known and self-evident. It is, however, far from self- 
evident that relation (1), which I shall call the relation of 
continuity for the electromotive forces, will be satisfied by 
every magnetic field. 

Close each coil separately by conductors of equal resist- 
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ance and self-induction. Let ¢,, ¢,,....... ...+-Cn denote 
the currents in the « separate circuits. It is evident that 
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Where J is the impedanee in each circuit and gy the an- 

gle of retardation. Hence, we have 
Cy + Cy +3 + is Gee Se ee (2) 

That is to say, the relation of continuity is satistied for 
the currents also. 

Let the wires aA, DB,...... ...uN (Fig. 2) represent a 
part of each of the 1 conductors of this system. Then, ac- 
cording to relation (2), the sum of the currents in these » 
linear conductors being always zero, if we joined them all 
into one conductor there would be no current in this wire, 
but the currents in the x circuits would circulate exactly 
the same as before. In fact, the common juncture is use- 
less and can and should be cut out. 

The diagram, Fig. 3, represents this method of connect- 

ng for a three-phase system. Consider, now, equal 


. ale ; 2a ‘ 
coils distributed at angular distanees of over a lamin- 
n 


ated iron ring B, each coil being a part of the n conductors 
coming from the generator. Diagram Fig. 4 illustrates 
this for a three-phase system. Let the » currents be de- 


noted now by ¢,', Go ......-.-Cn’. We shall have, now, 
Lip. Tare 
C; Tr sIn (9 + A— @) 
Fe ei 2a 
GY = T sin (7 + 7 * — Dp) 
Yea «. = + sin} 6+a +(n—1) = _ °'| 
and, therefore, 
Cy, +Cy + oes. + Cu o. (3) 
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The introduction of the iron ring with the x coils into 
the n phasal system has changed the impedance J, and the 
angle of retardation g; but this change is evidently the 
same for all coils. The correctness of this statement might 
perhaps be questioned, if we supposed that the system of 
the n variable currents was at any moment strong enough 
to saturate the iron ring, I therefore suppose that the in- 
tensity of magnetization in the ring is never over 10,000 
C. G.S. lines of force. We shall preseutly see that in the 
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case of a properly built generator the saturation of the iron 
ring will not vitiate the correctness of the above statement 
in the slightest. 

Let s be the number of turns in each of the » coils. Re- 
lation (3) gives 

4B 6C, + 40 8Cy +... ..sst 44 8Cy = 0. (4) 

That is to say, the relation of continuity is satistied by 
the magneto-motive forces. 
Relation (4) translated into physical language means that 
the magnetization in the iron ring is due to two equal 
magneto-motive forces working in multiple arc. The 
magnetic field produced is perfectly symmetrical with re- 
spect to the ring, as indicated by the dotted lines in Fig 4.* 

Consider now n iron ring cores of exactly the same 
dimensions and made of the same material. Let p be the 
reluctance of each ring. Let each of the n coils be inter- 
linked with one of the iron rings ; we shall have » homo- 
geneous magnetic circuits and as long as the magnetization 
of these rings is considerably helow the saturation point we 
shall have 

4xsC 4x sC’, 42s Co’ 
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That is to say the magnetic induction in the n magnetic 
circuits obeys the same law as the n electric currents; we 
can therefore ¢m>loy the method of polyphasal connection 
for the magnetic circuits also and we obtain what the Ger- 
mans call a Verkettung der Magnetischen Stréme, which 
may be translated into English by a more accurate ex- 
pression : Polyphasal coupling of magnetic circuits. <A 
transformer constructed on this principle may be called a 
coupled transformer. 

A simple consideration will sho w that the field rotates 
around the axis of the ring B synchronously with the rota- 
tion in the generator which produces the impressed electro- 
motive forces. Consider the armature of the generator. 
Since the ampére turns on one side of the neutral plane are 
always equal and opposite in sign to the ampére turns on the 
other side of this plane itis evident that the magnetic 
tield due to the ampére turns in the armature is 
fixed in space and _  ~perfectly symmetrical with 
respect to the plane of symmetry PP'!. We can therefore 
say that this field, though fixed in space, rotates with re- 
spect to the armature with the same angular velocity with 
which the armature rotates in space. The distribution of 
the ampére turns over the stationary ring B being at any 
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moment the same as that over the armature ring, it follows 
that the magnetic field of B also rotates with respect to B 
synchronously with the rotation in the armature. An in- 
spection of the diagram in Fig. 4 will show that when the 
rotation in the generator is reversed the rotation of the field 
B will also be reversed. 

The strength of the rotating magnetic field will vary 
because the strength of the two equal magneto-motive 
forces which are working in multiple are will vary. 
The following simple consideration will show us the law of 
this variation. Two cases must be considered separately : 
First, when 7 isan odd number; second, when a is an 
even number. 


* This will be always strictly true if we employ an even number 
of coils even when the number of phases is odd, because then dis- 
tribution of the ampére turns is perfectly symmetrical, 
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CASE ONE, 

A simple definition will save me the tedious repetitions 
of long sentences. I define the sum of all the electro- 
motive forces generated in all the turns which are at any 
moment-on the same side of the neutral plane of the gener- 
ator as the resultant impressed E. M. F. at that moment. 
The magneto-motive force of the rotating field will evident- 
ly vary according to the same law as the resultant im- 
pressed E. M. F. To find the law of variation of the re- 
sultant impressed E. M. F. consider the armature of the 
generator when the angle © of coil lis zero.. To make the 
reasoning shorter, 1 make now the angular width of each 

9 


coil equal to , 80 that the n coils completely cover the 


ring, which makes @ = . If this angular width is 
n 


smaller, then a simple consideration will show thatthe law 
of variation which Lam about to deduce will be exactly 
the same. In the position just mentioned, the coils 1, 2, 


n 


1 : : 
=— will all be on the same side of the neutral plane, 


whereas coil 


n+ 1 : . ; 
= will be just half on one side and 


half on the other side of this plane. There is no electro- 
motive force generated in this coil. As the above mentioned 
angle © begins to increase from zero, coil”! begins to 
» 
contribuie to the resultant impressed EF. M. F., but this con- 
tribution is just counterbalanced by the Joss due to the 
entrance of coil n into the opposite region of the neutral 
plane. The variation in the resultant impressed E. M. F. is 
therefore due solely to the change of position 
. 
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of the turns in the coils 1, 2, 8, 


one side and the corresponding turns on the other side of the 


; ‘ . . . -+-1 
neutral plane. This will be the casezuntil coil “—— has 
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completely passed to one side of the neutral plane~and coil 
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nis just bisected by it. During thisinterval © has increased 
. 2 é é 
from zero to 4 ~*~” = _” 
ut uM 
impressed E. M. F. at any moment during this interval is 


easily found. Denote it by Z, then 


The value of the resultant 
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kK, sin (= j 
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sin 
n 
n s nm 
5,,)= K, cos (4— ) 
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It isevident that the resultant impressed E. M. F. F varies 


. n., ; 
during the interval from @ = 0 to @ just like cos 
n 
/ n \ : a , oe 
(¢ — 5—)} : that is to say, it varies just like a simple har- 
“n " . 


5: £ reaches a maximum which 1s 
i 


~ 


monic. When © 


equal to K,, it has a minimum both when © = 0 and when 


7 - af > : 
(=  , each of these minima equals K, cos The ratio 
dl 


~ 


of the minimum to the maximum value equals cos 


a ° ° ° . 
: For a three-phase system this ratio is .866, and it 
wh 


diminishes very rapidly as » increases. It is evident that 
oF, oo nm ; ' 
after © has reached the value — the armature is, as far as 
” 


concerns the resultant impressed E. M. F., in exactly the 
same position as at the start when 9 = 0. We conclude, 
therefore, that EZ has 2n equal maxima and 2” equal 
minima during each revolution of the armature, In dia- 
gram Fig. 5 these fluctuations of £ for a three-phase system 


are represented graphically. 
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CASE TWO. 
The same relations hold good when nv is even. The 


; 22 4x ‘ 
maxima take place when © = 0o0,—-, re ee The 
“ " 


x 8m 5x 


minima when © = and the ratio of 


nn n” i 


any minimum to any maximum is cos Since the mag- 


a 
neto-motive force varies according to the same law as the 
resultant impressed EF. M. F., it follows that the strength 
of the rotary magnetic field fluctuates periodically, having 
2n equal maxima and 2x equal minima during each revo- 
lution, and the ratio of any minimum to any maximum 


a : , 
equals cos 5 That is, when # is odd; but when 1 1s 
‘ 


even then there are only “ maxima and » minima, and 


. . et 7 
the ratio of any minimum equals cos 


A polyphasal generator of this kind would produce a 
rotary magnetic field of constant strength only whenn = «. 
For a three-phase system the maximum variation would 
be nearly 14 per cent. of the maximum value. This agrees 
perfectly with Mr. Dobrowolsky’s calculations, but I fail to 
see how these calculations could justify any one to assume 
that they hold good for all types of polyphasal generators.* 
The generator which we have considered could be actually 
constructed, but its output would be so small in proportion 
to its size that we may dismiss it at once as an impracticable 
machine. We can make it practicable by substituting for 
the non-magnetizable ring, which carries the armature 
coils, a laminated iron ring, and for the uniform magnetic 
tield the magnetic field of a well made field magnet. with 
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its pole pieces placed with respect to the armature coils in 
any one of the various ways sanctioned by practical ex- 
perience. 

But in a generator of this kind the resultant impressed 
FE. M. F. will no longer vary according to the law which 1 
have pointed out a little while ago. 
still have the same number of maxima and minima, 


To be sure, we shall 


as may be inferred readily from our knowledge of 
the shape of the FE. M. F 


We all know that this curve is not in general a 


curve of a continuous current 
dynamo. 
straight line, but a wave line having as many maxima and 
as many minima as there are sections on the commutator. 
But the ratio of the maxima to the minima is no longer an 
a priori calculable quantity. If we knew the mathemati- 
cal relation between the intensity of the field at any point 
of the armature surface and the co-ordinates of this point 
with respect to the neutral plane then we could calculate 
that ratio, but the amount of experimental and practical 
work involved in this problem would be very great. A 
much easier and practically much more important problem 
is to determine the conditions which must be fulfilled in 
the construction of a polyphasal generator, in order that it 
may be capable of producing a rotary magnetic field 
of constant intensity in the 
that is without the application of brushes and commutators. 
Mr. v. Dolivo-Dobrowolsky seems to think that a three- 
phasal generator is incapable of doing that, for he distinctly 


simplest possible way, 


says that such a generator necessarily produces a rotary 
magnetic field whose strength varies 14 per cent. He also 
states that (evidently to obviate these fluctuations) the All- 
gemeine Electricitaets Gesellschaft employ a method of 
transmitting currents of smaller differences of phase than 
In this point 
they claim to be ahead of Tesla, Bradley, Haselwander and 


one-third of the period through three wires. 
Wenstrom. tn fact, if one is not exceedingly careful in 
the perusal of Dobrowolsky’s discussions of this subject he 
will be led to believe that the rotary field in some of Tesla’s 
motors varied as much as 40 per cent., and certainly not 
less than 14 per cent, Ido not think that Mr, Dobrowol- 
sky wishes to be understood as holding that opinion; for 
neither he nor anybody else excepting Tesla himself can 
know what these variations were. The number of phases 
employed tells us nothing definite about the range of these 
variations. 

A polyphasal dynamo which is capable of producing a 
rotary magnetic field of constant intensity must be con- 
structed in such a way that its resultant magneto-motive 
force must remain constant as long as the speed and the 
remain constant. As 
long as the variable electromotive force developed in each 
coil follows the law of a simple harmonic that result can 
never be accomplished by a_ finite 


magnetic field of the field magnet 


number of phases. 
but it may, perhaps, be accomplished by producing in 
each of the generator coils a variable electromotive 


*M. v. Dolivo-Dobrowolsky: Der Drehstrom und seine Ent wicke 
lung; Officiele Austellungs Zeitung, Electricitaet, Heft 12. 
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force which varies according to some definite com- 
plex harmonic law. In a_ well made commercial 
machine the electromotive forces developed in the 
various turns of the armature always vary according 
tosome such law. The form of this complex harmonic law 
depends on the form of the magnetic field of the field mag- 
nets, and also on the distribution of the coils over the arma- 
ture. The problem that remains to be investigated consists, 
therefore, of three parts: ist. What must be the particu- 
iar form of the complex harmonic E. M. F. developed in 
each coil of a polyphasal generator, in order that both the 





Fies. 9 AND 10.—POLYPHASAL GENERATOKRs. 


condition of continuity be fulfilled, and also that the result- 
ant impressed E, M. F. be continualiy constant? 2d. What 
form of the magnetic field of the field magnets will be 
capable of producing such an E. MF.’ 
tinually constant resiltant E. M. F. produce a rotary field 
of constant strength 7? 

1. The first part of this problem is purely mathematical. 


3d. Cana con- 


In « paper read before the New York Mathematical Society 
| indicated a method of discussing this part in a general 
way. and worked out completely two particular cases. 
namely, the cases of a three and four phasal system. The 
paper is given in the appendix. 

2. For a three-phasal system the form of the complex 
harmonic E, M. F. given in Fig. 7 will satisfy all the con- 
ditions. The form A, B, C, E, F, given in Fig. 8, is only 
a particular case and ought to be aimed at in the construc- 
tion of the machine. 

When there are only three turns within a space through 
which the armature moves with respect to the field during 
the time that corresponds to a complete period as in the 
case of the Lauffen generator (see Figs. 11 and 12), then the 
field of the field magnets wust be constant in intensity 
during an angle which corresponds to one-sixth of the 
period. 1 have indicated that in the diagram Fig. 9. In 
the case of bipolar three-phasal generators, as indicated in 
the diagram Fig. 10, where we have six coils, the diametri- 
cally opposite pairs being connected in series; the pole 
faces must have an angular width of 120 degrees and the 
within the region 


tie] must he constant in intensity 





Figs. 11 AND 12.—POLYPHASAL GENERATORS. 


bounded at any moment by the armature and the pole 
This is a practical problem offering no serious diffi- 
culties judging from the experimental results obtained 
by 8S. Thompson, Isenbeck, Mordey, and others, and also 
from the experimental results obtained lately by a graduate 


faces. 


‘of our school, Mr. Freedman. John Tyndall Fellow of 


Columbia College. 
The curve of tnpressed BE. M. FL which must be pro- 
duced in the case of a four-phasal generator is given in 


Fig, 18, and needs no further commentary. Larger numbers 
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of phases offer no special advantages, whereas the disadvan- 
tages arising from employing a large number of phases ar« 
self-evident. 

8. When a coil in which a simple harmonic E. M. F. is 
developed is closed by a resistance, whether self-inductive or 
non-self-inductive, the current which is set up in the circuit 
closed will be a simple harmonic, having therefore all the 
characteristics of the impressed E. M. F. This, however. is 
not necessarily the case when the impressed E. M. F.is a com- 
plex harmonic. A complex harmonic E. M. F. is composed of 
a large number of simple harmonic E. M. Fs. of different 
frequencies, all the higher frequencies being multiplies of 
the fundamental frequency. When, therefore, a coil in 
which a complex E. M. F. is generated is closed by a con- 
ductor, and the currént is started, the current will be also 
a complex harmonic, each simple harmonic component of 
the complex harmonic E, M. F. producing its own 
simple harmonic current which is a component of 
the resultant complex harmonic current. But since the 
component simple harmonic E. M. Fs. have each a differ- 
ent frequency, it follows that they will have a different 
impedance and the shifting of phase will be also differ- 
ent for each component current, currents of higher fre- 
quency having a larger shifting in phase and alsu the ratio 
of the amplitude of any one of the component currents to 
the amplitude of any other component of lower frequency 
being smaller than the ratio of the amplitudes of the corre- 
sponding component E. M. Fs. In this respect the prop- 
agation of the complex harmonic current wave resembles 
very much the propagation of a complex harmonic sound 
wave or a complex harmonic light wave through an ab- 
sorptive medium like air, The component simple harmonic 
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waves of light and sound will in general suffer the less 
through the transmission the longer their wave length. 
just 4s the sound and light waves. after such a transinis- 
sion, lose a great many characteristics of the original vi- 
bration which produced them, so an electric wave in its 
transmission through a conductor possessing ohmic resi:- 
tance and electro-magnetic, not to speak of the electro-sta 
tic. inductance will lose a great many characteristics of the 
impressed E. M. F. 

To put this into simple symbolic language of mathemat- 
ics. 
Let L be the coefticient of self-induction of the circuit, 

R be the total resistance, 
PP 


Ky Gy sin mw p t be the complex harmonic im- 
m 


1 
pressed E. M. F., where p = 2a X fundamental frequency. 
Let 2 be the value of the current at any moment ?¢, We 
x 
dda: 
shall have, then L nt Rass Om sin m pt, 
f 
m 
1 
The solution of this differential equation gives 
r 


Mn : 
xr Ky = sin (m p t — @m) 
a R? + m?® p? L*? 
1 


mpl 

R- 

The current a is a complex harmonic, its component 
simple harmonic currents being 


where tan &m 


x Bt Me he cee ae Se occas ad infin. 
EK a. 

The current x - sin (a pt— ,) 
«= /Rt+ a ptt: 8} Pas 

apL 

tan Py = os ; 

Let £ be the impressed E. M. F., then 
E Cr Ht Oe Oy, H pvevccee + €m ad infin. 


The component simple harmonic E. M. F. e, is given by 
6. = a,0nant 

These relations give an exact quantitative expression to 
the preceding physical description. 

These considerations made me hesitate at first in taking 
as granted that a polyphasal generator producing complex 
E. M. Fs., such as I deduced mathematically in the 
course of my paper, would be capable of producing a rotary 
magnetie field of constant intensity. But I was glad to 
find out that my hesitation was groundless, at any rate in 
certain particular simple cases. : 

Consider the three-phasal generator whdse diagram i» 
given in Fig. 10. Take now another well-laminated xyr- 
mature wound in. a similar way us the armature of the 
xenerator, Connect the three pa rs of coils of the generator 
to the three sets of coils in armature 2. We shall have 
three separate circuits, the ohmic resistance and the self 


and mutual inductance in each circuit being the same-. 
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Denote by E, E, F’; the three complex harmonic E. M. Fs. 


in the three circuits. Let 2, y, z be the currents at any. 


moment. Then we shall have 


dx: dy dz 
re ee ere: 
dy dx dz ae 
L d + M dt + Ua +Ry=E, 
dz dx dy ay 
L “aut M a+ M = Re = #, 
But since E, + E, + FE, =0 for all values of ¢ it 
7 
follows that Z . (r+y+2)+2M ; (r+y+ 2+ 
dt 3 dt 


R(@ + y+ 2) = 0 forall values of ¢. This can be true 
only if # + y+ z= o0 for all values of ¢. That is to say, 
the currents fulfill the condition of continuity. We can 
therefore employ the method of polyphasal connection. 
Substitute now in the first ofp the three differential equa- 


dae 
tions 2 = — (7 + y) and we obtain (L — M) a + Re 
zx 
Ef, = > Gm sin m pt. 
m 
i 
The solution of this equation gives 
a « 
K (m a ‘ 
r= j - = sin (it pt — Dm)- 
m  R? + m* p* (L— M)* f - 
1 
Similarly 
D 
= 27 
y Ky = = = : sin} m (pt 4 *)— om). 
m 4 R m-* pr(L _ M)? | » 
1 
L 
. Om ; An \ 
z= K ‘ eee => Se bm(pt+ 3 ) Pm i" 
ee R2 4 m® p* (L — M}’ \ ¢ 


i 

In the case under consideration both L and M are 
pretty small when the metallic parts of the magnetic cir- 
cuits are ‘near the saturation point. so that L — M is 
small, and m*? p* (L — M)* will be very small in comparison 
to R® even for large values of m. unless the frequency is 
very high. Also since 
m p(L— M) 

R 


gm is exceedingly small unless p is very large. we shall 


tan = @m 


have for moderate frequency generators 


ae 
kK 
a Gy sin m pt. 
m ‘ 
I 
and similarly for yand2z. ‘Thesame method of reasoning 


may be easily applied to any number of phases. The math- 
ematical operations will be considerably larger, but still 
the same results will be deduced without much difficulty. 

That is to say, the curves for the currents are the same 
complex harmonics as those of the impressed E. M. F. The 
currents, therefore, produce a rotary magnetic field of con- 
stant intensity. This is evidently true even if these cur- 
rents produce a saturation in the iron part of the magnetic 
circuits. 

The resemblance between a polyphasal generator and a 
continuous current dynamo, which these relations bring 
into view, is exceedingly striking and instructive. 

The advantages gained from a polyphasal generator ca- 
pable of producing a rotary magnetic field of constant in- 
tensity would be very much diminished indeed if it should 
turn out that it is impossible to devise a simple and efti- 
cient method of transformation.* by means of which the 
polyphasal system of currents producing a rotary field of 
constant intensity (a constant rotary field system) can be 
transformed any number of times without losing its distin- 
vuishing characteristic. I intended to discuss this prob- 
lem also this evening, but having been disappointed by the 
mechanician, who is constructing several pieces of appara- 
tus illustrating this problem, I decided to postpone this dis- 
cussion to some other time. 

To sum up: 

|. The consideration of simple harmonic impressed E. M. 
forces does not tell the whole story of the polyphasal gene- 
rators. 

2. The law of the variation of the strength of the rotary 
magnetic field which a polyphasal generator can produce is 
not as simple as Mr. v. D. Dobrowolsky thinks. 

3. Polyphasal coupled transformers must be worked at 
low magnetizations and low frequencies, otherwise they 
Will not satisfy the condition of Continuity. It follows. 
therefore, that they will probably be very large for the out- 
put which they can give. 

4. Itis very probable that nearly constant rotary mag- 
netic fields can be preduced in practice by a small number 
of phases (perhaps not more than three phases) by properly 
shaping the curve of the impressed E. M. F. 


A Change of Publication Office. 





We are pleased to welcome our active popular contem- 
borary, Electricity, to its new metropolitan home, Although 
the original publication office was in Chicago, much of 
the work was necessarily done in the East, and the change 
Is probably a wise one that will result in increased pros- 
perity. New York is a much better distributing centre 
inte of uly transformation of the ower en ne the penqeeter 
Bese zr pare te napet, ce eet Mebeeee Hat, SP eras 


eads now into the discussion of the rotary fields produced under 
Yonditions which are met with in practice. 
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for a popular journal than any other city in the country, 
and there has long been a tendency for periodicals to 
gravitate toward it, wherever they might originally start. 
The last number of Electricity was published here, and 
henceforward the Windy City will know its proof readers 
no more, though is likely to retain a very active acquaint- 
ance. with their finished products, 


Financial Intelligence. 
THE ELECTRICAL STOCK MARKET. 


The Closing Quotations of electric stocks on Saturday, Dec. 
19, 1891, in New York and Boston were: 





Capita!- 


Name of Stock. Par. ization. Bid. Ask’d. 
Western Union Telegraph Co............ 100 86,200,000 $e és 
American Telegraph & Cable............ 100 = 14,000,000 
Central and South American....... eee 100 =. 5,000,000 
SRR a . 100 2,000,000 
Cpe CO OD oo so ci bcc c ceccacens 100 = 7,716,000 
Postal Telegraph Cable..... ............. 100 = 5,000,000 — = 
Edison General Electric................ . 100 15,000,000 wo 94 
Thomson-Houston Electric Co...... 25 6,000,000 1914, 4194 
oe Ks preferred.. 25 4,000,000 27 
7 International Elec- 
CORE: 6+ saicnes! bestia dete sv eonuceds 100 1,000,000 175 200 
Thomson Electric Welding Co....... .. 100 — 1,000,000 40 60 
” European Electric Welding Co 100 — 1,500,000 15 20 
Westinghouse Electric Co., assented .. 50 = 7,000,000 12% 13 
Fort Wayne Electric Co................ 25 4,000,000 12 124 


Dec. 16. 
Chicago Quotations.—Col. 8. G. Lynch, broker, 153 Monroe 
street, Chicago, furnishes quotations on electrical stocks as follows: 
TELEPHONE STOCKS. 


CN oe at, ns Savicnne $224@ $226; Cumberland... ........ $60@ $62 
Central Union...... o. BE Ss skins oser cee 118@ 120) 
PRMONOTE. Fo 5o6 so rrc0+ se sle@ 83} Bell of Missouri .....175@ 180 
Great Southern........ 30@ 32{| Missouri & Kansas...... ‘4@ 56 
CIID 5 wes dec «cannes 34@ 36| lowa Union. Sa oe 


Rocky Mountain Bell. 40@ 43) 


ELECTRICAL STOCKS. 


Chicago Are Light and eee Edison Co... ...$139.@8140 


PN 6 vse%usscvies .B83@ $85 





NEW INCORPORATIONS 


The Newark Chandelier Works, of Newark, N. J., capital 
stock $25,000, has been formed to manufacture gas and electric light 
fixtures of every kind. L. F. Mergott and A, T, Oppel, all of Newark, 
are the incorporators. 

The Newville Electric Light, Heat and Power Com- 
pany, of Newville, Pa., with a capital stock of $5,000, has been 
organized to furnish light, heat and power. The incorporators are 
W. G. Stewart, Stacy G. Glauser and Jos. A. Woodburn. 


Fhe Belleville Electric Lig ht Company, of Belleville, N 


J., with a capital stock of $109,000, has been incorporated to con- 


struct and operate works for supplying and distributing electri- 
city. A. F, Crawford, E. 8. Frazer, and H. V. Cole are the incorpor- 
ators. 


The Middletown, Highspore and Steelton Street Rail- 
way Company, of Middletown, Pa., capital stock $100,000, has 
been formed to operate an electric street railway from Middletown 
to Steelton. The incorporators are G. W.Cumbler, Jno. W. Rife 
and Sol. Zimmerman. 

The Massachusetts Wire Company, of Malden, Mass., 
capital stock $25,000, has been organized to draw and cover any and 
all kinds of magnet or other wires, etc., etc. John 8S. Bartlett, of 
Lynn; Frank Dewing, of Boston, and Jesse Scribner, of Waltham, 
Mass., are the incorporators. 


The West Jamaica Electric Light Company, of Rich- 
mond Hill, N. Y., capital stock $2,500, has been incorporated, to 
manufacture and use electricity for light, heat and power, etc. 
George Lester, William Kessler and O. W. Graves, all of Richmond 
Hill, are interested in this new concern, 

The State Electric Light, Heat and Power Company. 
of Jersey City, N. J., capital stock $100,000, has been organized to 
generate and supply electricity. H. V. Cole, of Belleville, N. J.; 
Edw. S. Frazer,of Mt. Vernon, N. Y.,and A. F. Crawford, of 
Haverstraw, N. Y., are the incorporators. 

The Electric Reduction Company, of Albuquerque, N. 
M., capital stock $20,000, has been incorporated for the purpose of 
reducing gold, silver and other ores, ete. A. M. Codington, J.C. 
Baldridge, H. H. Ferguson, Frederick M, Kent, E. 8. Stover, Calvin 
Whiting, Chas. E. Winslow, G. W. Harrison and M. 8. Otero are 
the promoters. 


The New York Electric Railway Company, of Jersey 
City, N. J., with a capital stock of $25,000, bas been organized to 
build and construct railways of all kinds, including surface, ele- 
vated and underground railways, ctc. T. W. Eleoti, L. Alder, 
Philip Payne and Benjamin Tuska, all of New York City, and Jno. 
W. Hyatt, of Newark, N. J., are the promoters. 

The National Electro-Therapeutie Alarm Company (in 
corporated in W. Va.), of Washington, D. C., capita) stock $100,000, 
manufacturing and buying electro alarm and electro-therapeutic 
apparatus, or any other system of electro alarms, and controlling and 
owning patents relating thereto. Leonides G. Wooly, of Grand 
Rapids, Mich.; Frank K. Raymond, Thos. B. Coulter, of Washing- 
ton, D. C., are the incorporators. 


A.C. Robertson & Co. is the name of a new electrical com- 
pany which has been recently incorporated in New Jersey. The 
company is composed of Albert C Robertson, of Wilkesbarre, Pa.; 
Alex. G. Carpenter and Emery C. Carpenter, of Princeton, N. J., 
and will be ready for business within a very short time. It will 
manufacture electrical specialties and keep in stock a line of gen- 
eral electrical supplies, and will also construct electric railways, 
lighting plants, etc. The business of the company will be conducted 
at Princeton, N. J., and Wilkesbarre, Pa. 


AFFAIRS OF THE COMPANIES, 


Delta, Pa.—The capital stock of the Delta Electric Light Com- 
pany has been increased from $2,000 to 





The International Bell Telephone Company has de 
clared a dividend of four per cent , payable Jan. 4, 1892. 

The Boyal Electric Company, of Montreal, Can., has de- 
clared a quarterly dividend of two per cent. on the paid-up capital 
stock of the company. 

The 'ihomson-Houston Electric Company has declared 
a semi-annual dividend of 344 per cent, on the preferred stock, pay 
able Jan. 1, to stcck of record Dee. 22 

The Bell Telephone Company is under contract to pay the 
city of Toronto five per cent. of its quarterly receipts. The company 
has recently turned over to the city $1,172, for the three months end- 
ing Dec. 1, 
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The Directors of the Thomson-Houston at their recent 
meeting declared a semi-annual dividend of 34 per cent. on their 
preferred stock, and made the same payable Jan. | to stockholders 
of record Dec. 22. 

The Central & South American Cable and Telegraph 
Company has increased its capital stock from $6,000,000 to $6,500, - 
000. The increase, it is stated, is for the purchase of the Transan 
dine Telegraph Company lines. 

Beatrice, Neb.—Amended articles of incorporation of the Bea- 
trice Light and Power Company have been filed; the capital stock is 
$250,000. Incorporators: Ed. P. Maxwell, Fred. J. Maxwell, Wm 
Pickrell, E. A. Watrous and E. J. Smith. 


The Capital Stock of the B altimore, South Baltimore & Cur- 
tis Bay Railway has been increase d to $100,000, and a complete elec- 
trical equipment for the same has been ordered. It is expected that 
the road will be running about May 1, 1892. 


Erie, Pa.—The annual meeting of the stockholders of the Erie 
Electric Motor Company will be held at the office of the company 
Erie on Dee. 31, for the purpose of deciding whether or not the 
debtedness of said company shall be increased. 

California, Pa.—Ata recent meeting of the stockholders of the 
Electric Light Company of California and Ccal Centre, Isaac Lead- 
better, of Coal Centre, was elected temporary president of the 
company; Dr. J. A. Letherman, secretary; W. H. Bins, treasurer, 
and W. H. Gregg, vice-president. 


Winchendon, Mass.—At the annual meeting of the Winchen- 


don Electric Light and Power Company, the following officers were 
elected: President, M. E. Converse; treasurer, S. A. Greenwood; 
secretary, A. I. Goodspeed; board of directors, W. A. Carey, C. B, 
Davis, M. E. Converse, F. W. Russell, 8S. A. Greenwood, J. N. Rich- 
ardson, G. N. Goodspeed. 





Special : Correspondence. 
NEW YORK NOTES, 


OFFICE OF THE ELECTRICAL WORLD, ' 
167-177 TIMES BUILDING, NEW YORK, Dec. 14, 1891. { 

Prof. Elihu Thomson was in the city last week. He came on 
to preside at the meeting of the American Institute of Electrical 
Engineers, at which Mr. M. I. Pupin read his paper on “‘ Polyphasal 
Generators.” 

Union of the Messenger Com panies,.— It is now definitely 
announced that the American District Telegraph Company and the 
Mutual Telegraph and Messenger companies will form a consolida- 
dation at the beginning of the year. 

**Search Lamp for Chili’? was the order given at the office 
of the ‘“‘Ward” Arc Lamp, technically known as the Electric Con- 
struction & Supply Company, 18 Cortlandt street. The fame of the 
“Ward” lamp has extended beyond the broad acres of the States. 

Harold P. Brown, of electrical execution fame, was in New 
York last week. Mr. Brown is now at work on a new street rail 
way motor which he believes to be a winner. It will soon be ready 
for the market. Whatever Mr. Brown does is of interest to the 
electrical profession. 

H. W. Seely, of Dyer & Seely, Edison’s patent attorneys, 
returned Friday from Kalamazoo, Mich., where he has been investi- 
gating the electric railway invention of Geo. F. Green, to whom was 
recently issaed the very broad patent for electric railways which 
has created such a stir in electrical circles. 

The Great Operating Room of the Western Union Telegraph 
Company, re-arranged and remodeled since the recent fire, will be 
opened Christmas Day. This is now one of the finest operattng 
rooms in the world. Its different features were fully de seribed in a 
recent issue of THE ELECTRICAL WORLD on page 370, 

Mr. William McVay will deliver a lecture before the Brook 
lyn Institute department of physics on Wednesday evening, Dec. 
23, on “‘ Induction Electric Machines and Electrostatic Motors,” 
with experimental demonstrations. The lecturer will i!lustrate and 
explain numerous motors of his own invention and construction. 

Henry Stevenson, so long in charge of the underground work 
of the Edison Dluminating Company, of New York, has lately as- 
sumed charge of the construction department of that company. 
Though a very young man, Mr. Stevenson has made a good record 
in having equipped the largest and most complete underground 
system of electric conductors ever attempted. L. H. H. 

ALBANY, N. Y., Dec. 19, 1891. 

Mir. William Hi. Cull, the electrician of the Hudson River 
Telephone Company, isin Richmond, Va., examining the Law sys- 
tem of telephoning. . 

Officers e-elected,— At the annual meeting of the Albany Elec- 
tric Iluminating Company held Mcnday the cfticers of the com. 
pany were re-elected. 

New Cars for Boston.--‘libree handsome motor cars were 
shipped Monday from the Jones Car Works at West Troy, to the 
West End Street Railway Company of Boston, 

An Opportunity for Electric Heaters.—the Albany Rail- 
way is experimenting with a new hot-water heater, which is sta- 
tioned on the platform of the car. The company will adopt them 
for its motor cars if they prove satisfactory. This road was the 
tirst to use stoves for heating its horse cars. 

Klectric Cars at Greenbush, N. Y.—A village ordinance was 
unanimously adopted at a meeting of the trustees of the village of 
Greenbush, Tuesday last, granting the Albany Railway the privi 
lege of running cars through Broadway from the Greenbush bridge 





on the south to the Northern boundary of the village. ee 
PHILADELPHIA NOTES, 
BRANCH OFFI g or THE ELECTRICAL WORLD, ' 


927 CHESTNUT STREET, PHILADELPHIA, Dee, 19, 1891. J 

Vir. W. Markland, superinte of thendent Pennsylvania sys- 
tem of electric light service at Altoona, is now visiting this city. 

The Peoples’ Passenger Railway Company, it is re- 
ported, although for some time contemplated, is at last Traction 
property. 

Mr. James Me Millom, manager of the Cambria [ron Com- 
pany, of Johnstown, Pa., is at present visiting in Philadelphia and 
is stopping at the Continental Hotel. 


The Quaker City Kailroad Company, of Harrisburg, Pa., 
has been chartered, with a capital of $150,000, to construct a 12-mile 
line in that city. The president of the company is Thomas Briggs, 
of Newtown. 

The Middletown, Highspire and Steelton Street Rail- 
way Company has been granted a charter. The length of the 
road is to be seven miles; route from the borough of Middletown to 
Swatron to Steeltown borough. Capital stock, $100,000, 

Mr. Thomas fT. Tasker, the eminent iron founder of this 
city, is reported to bein a prostrate condition, owing to an acute 
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attack of bronchitis. Mr. Tasker was the founder of the prosperous 
firm of Morris Tasker & Co., well known in electrical circles. 


The Philadelphia Traction Company is thought to have 
leased the Thirteenth and Fifteenth street line. By this deal the 
proposed “ Bus line’’ on Broad street will probably be abandoned 
as the Traction can, by a system of transfers with its new acquisi- 
Lion, effect the required results. 


The Spellier Electric Time Company at a recent annual 
nieeting elected the following officers for the ensuing year: A. B. 
Cutter, president and general manager; E. M. Dobelhower, secre- 
t.ary and treasurer. The report of the treasurer showed the affairs 
o! the company to be in a good financial condition, and the prospects 
for the enlafgement of its business could not be brighter. 


The Trades League of Philadelphia is agitating the movement 
o. bridging the Delaware River, and thus connecting the city with 
Camden. The ideais to have a structure similar to that magnifi- 
cent accomplishment in bridge construction known to the world as 
the Brooklyn Bridge, to differ only in the mode of ear propulsion. 
Philadelphia proposes “to go’’ New York “ one better’’ by adopting 
electricity in place of the cable. It will be apparent to all that the 
many benefits accruing through the accomplishment of such a 
grand undertaking would be greatly to the advantage of both 
cities. 


Director Windrim has received from Chief Walker of the 
Electrical Bureau a report on the bids for the city electric lighting 
for 1892. The aggregate amount of the bids is $268,800, or $2,800 
more than is in the appropriation bill for lighting, and it will be 
necessary for the Council to increase the appropriation to the 
amount of the bids. The bids are from the Electric Dluminating, 
formerly the Electric Power Company, and the Brush company 
the Powellton, Germantown and Wissahickan, the Diamond, the 
Southern Manufacturers and the United States. The average price 
per light will be about 42 3-5 cents per night and $156 a year. 

The Bell Telephone Company sent a reply tothe Trades 
League, which was submitted at their meeting held recently at the 
Manufacturers’ Club. The lower rates and improved service asked 
for were receiving careful attention. The hindrances confronting 
the company in this city were: Difficulty in securing the necessary 
franchise and delay in reconstructing disabled lines; the interfer- 
ence of the electric lights and power plants have caused defective 
service, and the company, seeing that the overhead system cannot 
givesatisfaction, are availing themselves ofjthe underground system, 
which entails a cost of $500,000. The outlay and cost of service make 
it difficult to settle rates, but they will be fully considered when the 
company can fairly do so 


Immediate Rapid Transit.—The citizens are becom- 
ing anxious, and in fact demand better rapid transit facilities, and 
the mass of the people favor electric transit. Referring to the mat- 
ter a Philadelphia paper has the following: “Investigation shows 
that there is no validity in the objection that the trolley wires and 
electric cars are more dangerous in their operation than other 
means of surface transit. President Whitney, of the Boston West 
End Railways, which are a combination of electric and horse lines, 
says the electric lines are the safest, The number of accidents on 
the West End system during the last two years per passenger car- 
ried has been less on the electric than on the horse cars. A still bet- 
ter evidence as to the question of safety is afforded by the ratings of 
the casualty companies, whose insurances are lowest on the electric 
systems, next on the cable cars, and heaviest on the horse cars. 
There is no answer to this form of testimony. Money talks. Im- 
proved cars, quicker time, better roadbeds, greater cleanliness, bet- 
ter lighting, better heating, cheaper construction, and, as a con- 
sequence, cheaper fares, are advantages immediately available 
upon the introduction of the electric system. Why should the 
people of Philadelphia be asked to wait for rapid transit until costly 
overhead or underground railways shall have been built and made 
available for use, perhaps by the end of the century?” W.R. W. 





NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
Room 28, Hathaway Building, 620 Atlantic Ave., 
Boston, Mass., Dec. 19, 1891. j 
Two Spaniards from South Amertea have recently en- 
tered the Thomson-Houston Electrical Works, at Lynn, for the pur- 
pose of taking an expert course in electrical engineering and con- 
struction. Cc, A.B. 








WESTERN NOTES. 


BRANCH OFFICE-OF THE ELECTRICAL WORLD, 
465 THe ROOKERY, CHICAGO, Dec, 19, L891. J 
Naylor, 'Tex.—lt is stated that tLe new electric light plant will 
be in operation about Jan, 1. 
Dubuque, ta.—It is stated that the City Council contemplates 
operating its own electric light plant. 
Clinton, La.—The Clinton Gas Light and Coke Company has 
purchased the electric lighting plant of the State Electric Company. 
Farmington, &11.—The City Council has contracted for an in- 
candescent plant of 55 lights of 32-c. p. each. The plant will be in 
operation by the first of the year. 
Mr. J. BP. Barrett will read a paper before the Chicago Electric 
Club on Monday evening, Jan. 4, on the subject of *‘ Electrical 
Exhibits During the World's Columbian Exposition.” 


Lansing, Mich.—The Lansing Street Railway Company has 
been transferred to the Continental Trust Company, and the capital 
stock has been increased from $50,000 to $100,000 for the purpose of 
extending and improving the system of the lines. 


Keockford, Hli.—The Rockford Electric Manufacturing Com- 
pany has been meeting with considerable success in its business, 
and it has grown to such proportions that an enlargement of its plant 
has become necessary. Mr. W. B, Roberts, formerly connected with 
the Gilliland Manufacturing Company and late manager of the 
Wisconsin Telephone Company's lines, it is stated, will shortly be- 
come connected with the company, and will assist in its manage- 
ment 


Hastings, Neb.—Mortgages aggregating about $4,900, and a 
judgment of $3,000 were recently filed for record by the creditors of 
the Hastings Electric Light Company. These are subject to a prior 
mortgage of $11,000, Itis also stated that there isa chattel mort- 
gage of $1,250 on some of the machinery, anda mechanic’s lien for 
about $1,500 on the property, making a total indebtedness of about 

21,000, It is thought the affairs of the company will be adjusted. 
and the plant continue in operation. F. DE L. 





KANSAS CiTy, Mo., Dec, 18, 1891. 
Mr. C. A. Boss, of the Thomson-Houston Company, has se 
cured the contract for a 650 incandescent light plant at Enterprise, 
Kan. 
Mr. A. F. George, a local inventor, bas just completed a model 
of aspring motor, which he claims will .completely revolutionize 
rapid transit and put electricity among the back numbers. It is 
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attracting considerable attention among moneyed men, and a com 
pany is being organized. 


The Southwestern Electrical Supply Company, with 
headquarters in the New York Life building, has made an assign- 
ment for the benefit of its creditors. The company has been in 
business here a number of years ard was regarded as fairly prosper- 
ous. Slow collections are said to be the canse. 


Sr, Pau, Minn., Dec. 18, 1891. 
Mr. J.T. Hamby, of the Beacon Vacuum Pump Company, of 
Boston, is a visitor in St, Paul this week. 


Farmington, “le.—The Farmington Electric Light Company 
has sold its plant to the Edison and N. E. wiring compani9s. 


Mr. E. T. Gilliland, of New York, inspected the beautiful 
and the picturesque in St. Paul and Minneapolis on Tuesday, and 
incidentally talked quietly about business in general. 


General Tourist Morgan, of the Charles Munson Belting 
Company, Chicago, secured some handsome orders for belting in 
St. Paul and vicinity this week. Last week he obtained the order 
for belting the steam and electric plant in the Leiter building, Chi- 
cago, including two 48-inch, two 12-inch, seven 10-inch and one 
6-inch leather belt. 


Mr. J. M. Denniston, formerly in charge of the isolated sales 
department of the Westinghouse Electric Company for the territory 
of Chicago and Milwaukee, is now the traveling auditor of the 
Northwest Thomson-Houston Electric Company, Silbey street, St. 
Paul, and is kept constantly on the move. An active business man 
and successful in whatever he undertakes, Mr. Denniston isa good 
addition to the energetic business corps that are pushing the sale 
of Thomson-Houston apparatus in every corner of the Northwest. 





CANADIAN NOTES, 
“ao Orrawa, Dec. 19, 1891. 
Winnipeg.— Nothing has yet been definitely decided upon with 


regard to the electric street railway it was proposed to construct 
through that city. 


Toronto.—The Toronto Incandescent Electric Light Company, 
Limited, announces that a cash discount of 20 per cent. will be 
allowed on all accounts rendered for incandescent electric lights 
after Jan. 1 next. 


Almonte, Ont.—Mr. John B. Wylie has asked permission to 
erect electric light poles within the corporation limits. The light 
to be produced is to be the incandescent system—to be used for the 
lighting of stores, private dwellings, shops, churches, ete. 

Winnipeg.—The city of Winnipeg will receive tenders up to the 
22d of December for electric street lighting; tenders to state a rate 
per light per night for each additional light over 100. Term of con- 
tract to be three years, the city, however, to have the right to take 
over the street plant only at a valuation at any time during the ex- 
istence of the contract upon giving 12 months’ notice and to ter- 
minate the contract. 


Peterboro, Ont.—There are two parties applying for the fran- 
chise for an electric street railway, the Peterboro & Ashburnham 
Company, and another company called the Edison Syndicate, com 
prising prominent members of the Edison General Electric Com- 
pany. The Town Council was unable to agree upon giving the 
franchise to either company, and the matter of which shall receive 
the franchise is to be decided-by popular vote, to be taken on 
Dec, 23. 

Hamilton, Ont.—There is every indication that the scheme to 
build an electric railway from here to Grimsby Park will be carried 
out. A meeting to discuss the plan was held last week. Mr. Myles 
explained his scheme. He said the road would cost from $107,000 to 
$125,000, and that the earnings would be $156 a day and the expendi- 
ture $100 a day. His plan to bring the power from Welland canal 
waste wiers had been abandoned and a power station would be 
located at the Winona station, to which point it was proposed to run 
a side track from the main line. A committee was appointed to 
meet Mr. Carpenter and discuss with him the terms upon which he 
would allow the trolley cars to run over his roads. If the projectors 
can come to terms with Mr. Carpenter the road will be built. 


VANCOUVER, B. C., Dec. 16, 1891. 
A Crompton dynamo has been installed on the Pitt Meadows 
dredge, just built here. 


An Edison three-wire plant has been inaugurated at Kam- 
loops. The machines are well loaded to start with. 


Electric Railway Extension.—The Mount Pleasant & Fair- 
view extension of the Electric Railroad has just been opened. This 
adds about 3 miles of track. 


Phonograph Agency.—The agent for the North American 
Phonograph Company has made this “ity his headquarters for 
Alaska, Alberta and British Columbia, with offices in the Edison 
Building. 

The electric car service lately opened between this city and 
New Westminster has proved sucha success that the Canadian 
Pacific Railway Company has been compelled to discontinue trains 
to that city. 

The Vancouver Electric Railroad and Lighting Com- 
pany has decided to double its paid up capital stock. This com- 
pany has given notice of its intention to provide a system of heating 
for private houses, 

New Mica Mime.—A deposit of what has turned out to be very 
fine mica has just been found not far from Kamloops. Judging by 
the samples, it is of a very superior quality. It has already been 
honded to an Eastern electrical company. 

Storage Batteries for Divers.—The divers in the employ of 
the city water-works department have added a very complete set of 
Carpenter storage batteries and lamps to their plant. They will now 
be able to work at night and during rough weather. 


New Telegraph Line.—The directorate of the B. C. District 
Telegraph and Messenger Service Company, with headquarters in 
Vancouver, have made arrangements with Nanaimo and New West- 
minster and services will be established in these cities. 


The Jefirey Manufacturing Company, of Columbus, O., 
recently installed a complete electrical coal cutting plant in the 
coal mines at Comox. After a fair trial it has been decided to 
equip two of the other mines with the same type of plant. The 
generator, which is set on a mica and glass foundation, is driven 
by an Ide engine. Mr. Ossyer, the constructor, deserves much 
credit. 


News of the Week. 
THE ELECTRIC LIGHT, 


Ludington, Tenn.—The proposition to bond the city for $5,000 
for electric lights has been carried. 
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Grand Island, Neb.— Arrangements are being perfected for an 
incandescent electric lighting system. 


Florence, Ala.—The Florence Gas, Electric Light and Power 
Company will add a new dynamo to its plant. 


Clinton, Mich.—Floyd Starrett is negotiating with the citizens 
for the establishment of an electric light plant. 


Plymouth, N. H.—It is expected that the new electric light 
plant will be completed by the first of January.| 


Cummingsville, 0.—A stock company is being formed for the 
purpose of the erection of an electric light plant. 


Mobile, Ala.—The City Council has advertised for bids for the 
erection of an electric light plant for the use of the city. 


Tenafly, N. J.—A proposition has been made to the township 
committee in regard to the erection of an electric light plant. 


Rock Island, 111.--The Merchants’ Company has recently put 
in place a 200-h. p. dynamo for the generation of electricity for 
power purposes. 

Lenoir, N. C.—The Morganton Development Company has con- 
tracted to furnish the town with electric lights within 12 months 
from Jan. 1, 1892. 


Quakertown, Pa.—The question of erecting an electric light 
plant and of bonding the borough in the sum of $22,000 for the same 
will be put to vote Dec. 29. 


Mitchell, S. Dak.—The Thomson-Houston Electric Company 
has commenced work on iis new central station, and expects to 
have its plant in operation soon. 


Silver Springs, N. W., has adopted the electric light, and the 
work of putting it in has been commenced. Incandescents will be 
used for street lighting instead of arcs. 


Thompsonville, Conn.—The electric light company will soon 
have its plant in operation, the new dynamo having arrived, and « 
100-h. p. engine which will be soon placed in position. 


The National Electric Light Association will hold its 
next meeting on Feb. 23, 24 and 25, at Buffalo, N. Y. The date was 
fixed at a recent meeting of the executive committee. 


Annapolis, Md.—The City Council will petition the Legisla- 
ture to empower it to issue bonds amounting to $90,000, to enable ii 
to build an electric light plant, and make other improvements. 


To Have Electric Light.—The following towns and cities of 
the United States are agitating the question of electric lighting: 
Carbon, Wyo.; Wilmington, O.: DeGraf, O.; Eldora, Ia.; Stanton, 
Mich.; Shawneetown and Greenfield, Tl. 


Bristol, RK. 1.—The Bristol Electric Light Company has recently 
received and is putting in plac: a new incandescent dynamo of 
1,300-c. p. capacity, and an are light dynamo of 45-light capacity, 
which materially increases the capacity of its plant. 


The Rutland Electric Light Company has started another 
50-light are dynamo and two incandescents; also another 75-h. p. 
generator. This gives a capacity of 300 arcs and 1,200 incandescents 
and 100 h. p. for motors, requiring three engines and making this 
plant the largest in the State. 


Westminster, B. C.—The City Council has decided to furnish 
light to all comers, and the demand has been so great that it 
intends to remodel the station. A new engine has been ordered 
besides two incandescent and one are machine, from the Royal 
Electrical Company of Montreal. A 50 arc light Edison machine is to 
be Splaced in MacGilvany’s steel pipe works. The electric car ser- 
vice is giving great satisfaction. and a fair business is being done. 


A gigantic electric lighting plant, it is stated, is to be 
constructed in Chicago by the Edison Electric Lighting Company, 
which will be the largest in the world. The ground alone for the 
structure will cost from $300,000 to $500,000, and it is reported that 
the company has already taken steps for the erection of the plant, 
which will cust nearly $1,000,000 over and above the cost of the site 
forthe same. The plant is to furnish Chicago with an electric 
light service that will leave in the shade all similar plants in any 
other part of the world, and one that in its equipment will be com- 
plete in every detail. It is thought that the location has already 
been decided upon, although negotiations for the purchase of the 
land are still pending. 





THE ELECTRIC RAILWAY. 
Newark, 0.—The nlite granting a franchise to the Newark 
Street Railway Company to construct and maintain an electric rail- 


way on streets of the city is being seriously considered. There 
seems to be considerable opposition on the part of citizens. 


Electric Cars in Chicago.—Chas. T. Yerkes states that he 
has made arrangements to purchase the right to operate street 
railways under the Siemens, Halske & Co.’s electric system. If it 
proves a success an experimental line will be built on Twelfth 
street. 

Fresno, Cal.—The Fresno Electric Railway Company, witha 
capital stock of $1,000,000, has decided to change the street railway 
systems of the city to electric lines, and will build 40 miles of road 
to Hanford. It is stated it is the largest electric railway scheme yet 
undertaken . 


Haverill, Mass.—The Lowell, Lawrence & Haverhill Street 
Railway Company was recently incorporated at Lowell, by Chas. 
W. Morse and others, for $600,000, for the purpose of building a) 
electrical road from Haverhill through Lawrence, Methuen, Dracut, 
Andover and Tewksbury. 


Los Angeles, Cal.—The Los Angeles Consolidated Electri¢ 
Railway Company has recently been equipped by the Westinghousé 
Electric Company, and is running 30 cars, one-half of which havé 
gearless motors, and the others the single reduction motors. Thé 
road is 32 miles in length, and 10 more miles are being constructed. 
The entire car equipment will consist of 70 cars. 


Mt. Airy, O.—The citizens of Mt. Airy are discussing the build 
ing of an electric road to Cincinnati. The plant for operating ! 
would doubtless be located in Cumminsville, and would not only 
used for furnishing power to the road, but also to furnish electri 
lights to the people of the Twenty-fifth Ward, who have heretofor 
depended solely on gas for illuminating their dwellings. 


Atlanta, Ga.—The Atlanta Consolidated Street Railway Cov 
pany, in which Boston capital is largely interested, has recen 
voted to build a two-mile extension of its line. The earnings of t 
road have steadily grown since the new management assumed C0 
trol, and at the present time are larger than ever before in 
company’s history. For October they amounted to $37,302, as agai) 
$35,136 last year, and for November they were even better than t! 


An Electric Road on Martha’s Vineyard.—One of 
longest electric railways in the world, its proposed route being o¥ 
a distance of nearly 25 miles, is to be built on the Island of Marth® 
Vineyard. It will be known as The Dukes County Street Railw# 
It is capitalized for $200,000. The officers of the company are 48 
lows: Charles H. Emerson, South Framingham, president; Cha? 
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Strahan, Gottage City, secretary; George M. Clough, of Somerville- 
treasurer, and Everett Allen Davis, of Boston, attorney. The route 
will run from Cottage City, Tisbury and Chilmark to Gayhead. 


Boston, Mass.—-The net earnings of the West End railway in 
October are reported as $173,000, an increase, it is said, of $36,000 
over 1890. The gross earnings from Oct. 1 todate have maintained 
the normal gain of about $1,000 per day. The company will discon- 
tinue the custom of the past season in issuing exhibits of operations 
monthly, and give them out quarterly. The company will put on 
some 175additional electric cars between this date and Feb. 1, all 
equipped with noiseless motors, similar to that in use upon the 
double-deck car. This car is carrying a great many passengers, and 
at large profit. One-half of the passengers are shown by statistics 
to occupy the upper deck. 


A big street railway deal was recently consummated at 
Pittsburgh, Pa., by which the stockholders of the Pittsburgh & Du- 
quesne Traction lines, the First Cable and the other electric lines 
which run parallel to each other for five miles to the east end, at a 
recent meeting ratified an operating contract, and the Pittsburgh 
Company takes charge of the Duquesne lines, with a combination 
of receipts, under a lease for 99 years. The deal,is an important 
one, a8 the owners of the Pittsburgh lines are largely Eastern cap- 
italists, among whom are Messrs. Widener and Elkins, of Philadel- 
phia, Daniel Lamont and William C. Whitney, Chris. McGhee be 
ing the chief stockholder in the Duquesne company. The Duquesne 
lines are extensive ones, including branches having about 31 miles 
of track. The Pittsburgh roads cost millions for construction. It is 
stated that by the result of the deal the syndicate becomes the con- 
trollers of the passenger carrying traffic of every large city in the 
union, 





LEGAL NOTES. 


The Cowles Electric 'Smelting and Aluminium Com- 
pany, of Cleveland, O., has filed a bill in equity against the Pitts- 
burgh Reduction Company asking for aninjunction preventing the 
defendant company from using certain patents for smelting ores by 
electric currents, claiming priority for the invention and the patent. 


In the United States Circuit Court, Philadelphia, recently, 
Judge Atchison presiding, a provisional injunction was granted to 
the Electric Gas Lighting Company against J. Y. Parke under Let- 
ters Patent No. 225,071, which cover the electric ratchet hand-light- 
ing gas burners. Thisisa decision in line with the opinion ren- 
dered by Judge Colt in the District of Massachusetts in the case of 
the same company vs. Fuller, Holtzer & Co., and seems to confirm 
the exclusive rights of the Electric Gas Lighting Company in the 
case. Itis stated that since the suit in Massachusetts there has 
been some disposition'to contest the rights of the company elsewhere 


Electric Biveting Patent Decision.—A decision has just 
been rendered by the Commissioner of Patents in the interference 
proceedings which have been pending for some years past between 
Mr. Elias E. Ries, of Baltimore, Md., and Prof. Elihu Thomson, in 
which the commissioner sustains on final appeal the original decis- 
ions of the Examiner of Interferences, awarding priority of inven- 
tion to Mr. Elias E. Ries. The interferences were two in number, 
one covering the method and the other the apparatus for practicing 
this method. The former was between an application of Elias E. 
Ries filed as a division of a prior application dated Sept. 15, 1888, and 
patent No. 396,015 erroneously issued to Prof. Thomson on Jan. 8, 
1889, upon an application filed by him on Oct. 12, 1888, while both ap- 
plications were pending together before the same examiner. The 
second interference was between the patentof Elias E. Ries, No. 
403,374, granted May 14, 1889, and an application of Prof. Thomson 
filed on June 14, 1889. 


PERSONALS. 


Mr. F. C. Hutchins, of Pittsburgh, has been appointed 
superintendent of the Vancouver (B. C.) Electric Railroad, Light and 
Power Company 

Mr. Walter W. Nicholson, formerly of the Utica Telephone 
Exchange, has, been appointed general superintendent of the Cen- 
tral New York Telephone Company, with headquarters at Syracuse. 

Mr. Geo. W. Wood, who has been a division superintendent 
of the Central New York Telephone Company, with an office in 
Little Falls, will succeed Mr. Nicholson as division superintendent 
for Oneida, Madison and Lewis counties. 

Mr. F. EK. Pritchard, formerly with the People’s Electric Light 
and Power Company, Oswego, N. Y., will on Jan. 1, 92, become con- 
nected with the Brush Electric Light and Power Company, of Nia- 
gara Falls, N. Y., as consulting electrician. 

Mr. F. L. Dame, Superintendent of the Vancouver (B. C.) 
Electric Railroad, Light and Power Company, has resigned and 
taken a position with the Thomson-Houston Electric Company as 
district engineer, with headquartersjat Portland, Ore. 

Mr. W. H. Girvan, general superintendent of the Central 
New York Telephone Company, with headquarters at Syracuse, has 
tendered his resignation, to take effect Dec. 31. He has taken a 
position with the Syracuse Electric Light and Power Company. 

Mr. John Roy, of Truex & Vail, 136 Liberty street, New 
York, has gone to St. Paul, Minn., where he will install in the 
private house of Mr. Hill an isolated electrical lighting plant, of 600 
accumulator cells, of the largest size. It is stated that the plant will 
be one of the finest isolated electric lighting plants for private pur- 
poses in the country. 

Cc. H. Coster, the well known District Manager of the Edison 
General Electric Company, for the Rocky Mountain District, died 
suddenly at Schenectady on Monday morning. Mr. Coster hag 
jong been in feeble health. He was located in Denver in the hope 
that his condition would improve. He seemed on the mend, and 
lately came East to attend the conference of Edison managers. In 
Mr. Coster’s death the Edison interests lose a valued manager, and 
the electrical industry an earnest worker and careful student. 


"MISCELLANEOUS NOTES. 


Changes in the Boston Electric Club.—Secretary Ross, of 
the Boston Electric Club, has sent us the following denial of the 
reported disintegration of that organization: Since it has been an- 
nounced in some of the electrical journals that “the New England 
Electric Club is to be formed to take the place of the Boston Electric 
Club,” will you kindly state in your next issue, in justice to the 
Boston Electric Club, that such is not afact. The Boston Electric 
Club is not dead, nor has it surrendered its charter. We have sim. 
ply given up our permanent headquarters and disposed of our fur 
niture and effects. Henceforth the club will be perpetuated in the 
form of monthly dinners, lectures, etc. Our constitution and by- 
laws have been revised, annual dues reduced to an almost nominal 
figure, and such other changes made as we think will result bene- 
ficially. On the first Monday evening in January (the 4th) we pro- 
Dose having our inaugural dinner. 














THE ELECTRICAL WORLD. 


Mr. Edward T. Cook, of the Edward T. Cook Electric 
Company, of St. Louis, Mo., has written us in regard to the purpose 
of the organization of the association known as the St. Louis Elec- 
tric Exchange. As stated, the object of the association is as fol- 
lows: “This association is organized for commercial and social 
purposes, and has for its special objects the advancement of the 
trade in all the latest discoveries of science appertaining to the 
practical introduction of the latest improvements in the electric 
art. To promote and combine the intelligence and influence of 
members for the protection of the trade against imposition, injus- 
tice or encroachments upon our common rights and interests; en- 
couraging inventions and improvements appertaining to the elec- 
trical business, fostering an interchange of thought, and eliciting 
and communicating, for the benefit of each member, the best talent 
and the result of the experience and ability of all; to promote am- 
icable relations with employés on the basis of mutual interest and 
equitable justice to both employer and employés; to encourage 
national and State legislation for the furtherance of the interests 
of electrical business; to secure for the members of the trade equita- 
ble treatment in their dealings with manufacturers and dealers in 
supplies; to regulate the system of apprenticeship and employment; 
so as to prevent as far as practicable the evils growing out of defi- 
cient training in the responsible duties, to create and maintain a 
standard code at as high a standard as the progress of practical 
science teaches. And we agree to carry forward with tireless zeal 
the great work to which the above language relates.” 





Industrial and Trade Notes. 


The Cleverly Electric Works, of Chestnut street, Philadel- 
phia, reports having all it can attend to in the line of special work. 


Partrick & Carter, 125 S. Second street, Philadelphia, report 
business in all lines as steadily increasing and a big trade for 1892 is 
looked for. 


Vallee Bros., of Philadelphia, report business in their different 
specialties as on the increase, not particularly in any special line 
but in the supply business generally. 


The Moore and White Company, of Philadelphia, has re- 
cently shipped to Robt. Wetherill & Co., of Chester, Pa., two 500- 
h. p. clutches. They have also shipped a large order to Norwalk, 0O., 
and Lynchburg, Va. 

The Imperial Electric Company, of 1,218 Filbert street, 
Philadelphia, Pa., will shortly introduce to the trade something en- 
tirely new in porcelain specialties, and reports the trade in switches, 
sockets, and cut-outs as very encouraging. 


The Cutter Electrical Manufacturing Company, of 27 S. 
Eleventh street, Philadelphia, is already receiving many orders for 
flexible cord. This company will also manufacture a large number 
of specialties on a large scale, commencing at once. 


J. W. Parker & Co.,of 38 8S. Fourth street, Philadelphia, 
among recent orders have supplied the following: One 150-h. p. en- 
gine, consigned to the Lynchburg Street Railway Company; one 250- 
h. p. tothe Rock Creek Street Railway Company, and one 35-h. p. 
to the Reading Coal and Iron Foundry. 


The Consolidated Electric Storage Company, Drexel 
Building, Philadelphia, have just completed and shipped the follow - 
ing orders: 168 S. 17 type accumulators to the Williamson Free 
School; 56 S. 11 type to the Wesleyan University, Middletown, 
Conn. ;,59 of the same type to the university of Vermont, and smaller 
orders to various parts of the country. 

The Easton Electric Company, Brooklyn, N. Y., has just in- 
stalled another 55 arc light dynamo in the store of Wechsler & 
Abraham, on Fulton street, that city. This makes the fifth dynamo 
the Easton company has sold to this well known firm, and the order 
being given after 18 months’ trial of the other four dynamos speaks 
well for the Easton system. Another dynamo was removed to 
make room for this latest addition. 


Wm. H. Weston & Co., Philadelphia, are selling large quan- 
tities of switches and other electrical apparatus. They have just 
delivered six regulators and resistance coils to the Wheeling 
(W. Va.) Railway Company, in which over 15,000 feet of wire were 
used; also, stage regulators and switches for two opera houses in 
Charleston, W. Va., and Butler, Pa.: ten 600-ampére railroad 
switches in one order for Vallee Bros. & Co., Philadelphia. 


The Western Electric Company, of Chicago, has recently 
manufactured and placed in position for the Burlington (Vt.) Tele- 
phone Exchange a new switchboard of the latest improved multiple 
system, such as is used in all the chief cities throughout the coun- 
try. It is arranged in three sections or tables, for three operators, 
and is wired for 180 circuits, which will accommodate about 700 sub- 
secribers. With the system each operator has full control of all lines 
coming into the exchange, and can answerand call any subscriber 
from one table. 

The Waddell-Entz Electric Company, of 302 Produce Ex- 
change Building. New York City, has taken the contract for the 
complete wiring and conduit work of the new Mail and Express 
Building which is being erected at the corner of Broadway and 
Fulton street. The electrical] construction work will be done under 
the supervision of H. Ward Leonard & Co. This is an important 
contract, and the Waddell-Entz company is to be congratulated on 
having secured it. 

A Twig from a Christmas Tree.—The Mason Regulator 
Company, of Boston, are remembering their many friends with a 
Christmas greeting. Itis novel and neat, a card bearing an ever- 
green twig, with the compliments of the company, as follows: “ We 
deeply regret that it is impossible for our many customers to be 
present with us at our Christmas festivities, but remembering, and 
desiring to be remembered, we send a twig from our Christmas tree, 
hoping it will give you ‘many, many, merry years.’ ”’ 


The Electric Appliance Company as general western agent 
of the Consolidated Electric Manufacturing Company, of Boston, is 
putting in avery large stock of its celebrated goods. The com- 
pany’s sockets, wall sockets and receptacles are samples of the 
manufacturer’s art. The Davis are light cut-out, it is said, has 
proved itself a wonderfully practical piece of apparatus, and is used 
exclusively throughout Boston by the Boston Electric Light Com- 
pany. The arc light hanger boards, switches, etc., handled by the 
company are said to be very desirable articles. 


The Eureka Tempered Copper Company, of North East, 
Pa., manufacturers of pure tempered copper, have recently issued 
a neat little pamphlet of 15 pages entitled “Long Stories Boiled Down 
for Busy Men,” which are mainly testimonials in regard to the satis- 
faction given 'by Eureka Tempered Copper, dynamo brushes, etc. 
Tempered copper manufactured by thjs firm was awarded the John 
Scott legacy and premium in 1890 by the Franklin Institute, of Phila- 
delphia, Pa., as a result of chemical and mechanical examination 
in regard to the purity of the metal used. The Sub-Committee of 
Science and Art stated in making the award that they were of 
the opinion that the Eureka tempered copper had make a decided 
stepin advanceinthe preparation of copper for many industrial 
uses, etc. 
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A bright bit of advertising has recently been put cut by the 
Security Insulator Company, 136 Liberty street, New York. It con- 
sists of a neat circular “ About Insulators,” and is considered from 
the standpoint “‘ That a little nonsense now and then is relished by 
the best of men.” Several conundrums and witticisms, and ques- 
tions to.be answered by the reader, are asked in regard to the Se- 
curity insulator. The little pamphlet is the result of the efforts of 
Mr. Alexander S. Brown, of the company, who, as he expresses it, 
“is not Smith, or Jones, or Robinson, but plain Brown, which ap- 
pelaltion enables him to be distinguished from the inventor, whose 
name is Green.” 


The W.S. Hill Electric Company, of 54 Devonshire street, 
Boston, has recently issued a supplementary catalogue, bearing the 
imprint of the Boston and of the, New York offices, at 36 Liberty 
street. This company recently succeeded to the business of W. 8. 
Hill in the manufacture of electrical appliances, and the preliminary 
catalogue just received is for the purpose of meeting the immediate 
demand of patrons and correspondents, for a price list of the com- 
pany’s goods, and is to be replaced by a larger and more complete 
work, which will be profusely illustrated, and it is stated will con- 
tain many features never before brought out. The preliminary 
catalogue mentioned is of 15 pages illustrated with cuts of motore , 
dynamos, cut-out switches, and various other appliances, manufac- 
tured by and handled by the W. S. Hill Electric Company. 


Messrs. Waldo & Stout is a new firm which has recently 
started at Bridgeport, Conn., for the purpose of making new alloys 
of copper, with aluminium, silicon and manganese, or as their busi- 
ness card reads: “Founders in aluminium, silicon and manganese 
bronze.”’ The firm is composed of Dr. Leonard Waldo, until recently 
connected with the Aluminium, Brass and Bronze Company, of 
Bridgeport. Mr. Stout, of New York, will have charge of the foundry 
affairs of the company. -The new foundries are being erecte,d and 
it is expected that the plant will be in operation by the early sum- 
mer. The buildings will be very extensive, and will be built with 
all the latest appliances for the making of the very finest castings 
of these alloys. Mr. Edward 8S. Sperry, formerly of the Sheffield 
Scientific School at New Haven, will act as superintendent of the 
foundry. 

The Wadams Oi) and Grease Company, of Milwaukee, 
Wis., manufacturer of Graphite track grease, recently received the 
following letter from Joseph M. Patten, general manager of the 
Topeka (Kan.) Rapid Transit Railway Company: ‘ We have used 
your Graphite track grease for the past three years, to the exclusion 
of all others. We have tried the various kinds of curve and track 
greases, and although sold at somewhat less price than your 
Graphite grease, we find yours the more economical, as it requires 
less and lasts much longer, the Graphite seeming to fill the pores 
of the steel and to give a smooth and polished surface. We consider 
it expressly valuable o1 cast iron, such as switch plates and cast 
iron curves, for the above reasons. We have an unusually large 
number of curves in our road, and some of very sharp radius, and 
have found it saves us much expenditure of power at our station.’’ 


The Electric Merchandise Company, of Chicago, recently 
received an order for four sets of Burton electric heaters from 
the Aspen Mining Company, Aspen, Colo., to be used in warming that 
company’s motor stations. Orders have also been received for heat- 
ers from the Benson & Halcyon Heights Railroad Company, of Oma- 
ha, Neb.; Edison Genera] Electric Company, of Portland, Ore.; Mas - 
chinenfabrik, Oerlikon bei Zurich, Switzerland ; Newburyport & 
Amesbury Horse Railroad Company, of Newburyport. Mass. ; War- 
rensburg Electric Light Company, of Warrensburg, Mo. The fol- 
jowing letter from Mr. A. H. Hayward, superintendent of the Allen 
town & Bethlehem (Pa.) Rapid Transit Company speaks for itself. 
He says: “Please ship eight more electric heaters with switches, 
being the equipment for two cars same as we had before. They are 
giving excellent satisfaction and are liked by the patrons of the road 
much better than the stoves.’’ 


Alexander, Barney & Chapin, 20 Cortlandt street, are show 
ing a great many toy motors, telephone instruments and a large 
number of instructive books, arranged under their Christmas tree 
in their show windows, illuminated!by red, white and blue incandes- 
cent l4mps. The show is attracting a great deal of attention from 
visitors and purchasers calling at the establishment. At the present 
time when so many toys are being exhibited in all show windows it 
is interesting to know that electricity contributes a great deal to 
the amusement and instruction of children, who are anxiously 
awaiting the time for hanging their stockings upon the chimney 
piecetfor their Christmas gifts. AJexander, Barney & Chapin have 
recently made many improvementsin their store, which they have 
been compelled to enlarge, three times since going into business. 
The recent improvements consist in the tearing out of the offices in 
the front of the store, and placing in shelves and counters, thereby 
not only getting increased room, but admitting light. 


The La Roche Electric Works, of Philadelphia, has just 
completed a fine calibrating direct current dynamo for Messrs. 
Queen & Co., of that city. This machine is said to be the finest in 
point of electrical construction of any in the world. The specifica 
tions called for a range of from 1 to 1,000 volts; but when it war 
tested at the La Roche Laboratory, and also the Queen Laboratory, it 
was found to have a range from 1-50 of a volt to 1,200 volts. Whena 
galvanometer voltmeter was placed in circuit, the needle was 
brought back to 0 and remained at that point while the machine 
was at all times running at full speed. It can be readily seen that 
an armature to develop 1,000 volts would require a large number of 
turns of wire, and such an armature revolving in a field at full 
speed without any current going through fthe fields whatsoever 
would develop about 40 volts, on account of the residual magnetism 
of the iron, but this difficalty has been overcome by Mr. F. A. La 
Roche. This machine is to be used by Queen & Co. to calibrate the 
tine instruments made by them, 


Tests of Insulating Materials have recently been made by 
the Pacific Insurance Union, which controls the entire insurance 
work on the Pacific Coast, under the direction of Mr. Geo. P. Low, 
electrical inspector, who, in a recent letter to the Paraffine Paint 
Company, of San Francisco, manufacturers of the Pacific insulating 
compound of the Pacific Coast, and for the territory west of the 
Rocky Mountains, among other things states the following: 
** Permit me to express appreciation for the inestimable benefit you 
have conferred upon the electrica] industry in perfecting and 
bringing out your P. & B. electrical compound. I know of nothing 
in the form of insulating compound for all around work 
that is comparable to it.” The tests which were mentioned above 
as having been made by Mr. Low were for determining on the elec- 
trical insulation for the wiring of buildings, which was done for 
the Insurance Union, as electricity is becoming so extensively used 
for buildings on the coast, and as a result of the test itis now com- 
pulsory that P. & B. be usedin all electrical work which comes 
under the Pacific Insurance Union. The Pacific Postal Telegraph 
Company is painting its wires on the Pacific coast with P. & B., it 
having been demonstrated that wires so painted have worked per- 
fectly during the heaviest rains and the densest fog. 


The Success of the Successful.—The year 1891 bas been an 
‘off year” in commercial circles, and but slight activity has pre- 
vailed in many lines or industry, But in the “ timber town’”’ of Eau 
Claire, where three years ago some shrewd Wisconsin capitalist e 
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erected a factory and commenced the manufacture of electric light- 
ing apparatus, the most gratifying conditions have prevailed and the 
operatives of the National Electric Manufacturing Company have 
been employed on overtime work almost every night throughout 
the year. Watchful supervision noted every detail in the apparatus 
thus turned out, and which, on completion, was packed and 
shipped to various users in our own country, from Portland, where 
codfish and cream abound, to its namesake where salmon are 
served; to the home of the Mongolian, to the country of the Czar, 
and, in fact, to every part of the world. The total shipments have 
included the complete direct current apparatus; transformers 
ranging from one light to 590 lights capacity; alternating current 
apparatus with the various essentials necessary to complete 
a system in all its detail§; alternating ampére meters of 
simple character and strong constructions having no springs 
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or other similar mechanism apt to get out of order; 
potential indicators, enabling the dynamo tender even when at a 
distance to note the drop in potential, a simple device in which two 
solenoids are in series with a pilot lamp and cut in or out of circuit < 
a red and a blue lamp, as gain or drop may be indicated; multipolar 
generators of 40,000 watts capacity, designed for special work and 
compounded for constant potential at 110 volts when feeding current 
to the lamps, a potential of 140 volts when shunted and sending cur- 
rent into storage cells, and sending a pressure of 125 volts through 
the circuits when simultaneously feeding both lamps and storage 
batteries; direct current generators having automatically moving 
field coils controlling the output and reducing cost of operation; and 
other apparatus designed for special work. To supply the demand 
that has been created through liberal and judicious management, 
the factory has been taxed to its utmost limit and every foot of 
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available floor space is utilized, though extensions have been made 
from time to time. Thus the directors are well satisfied with the 
large volume of profitable business transacted and with the excel- 
lent reputation for honorable, broad gauge transactions the company 
has gained under its present able management. 


Business Notices. 


Complete Equipment of electric light and power plants with 
the Mather system. Also agent for the Perkins’ incandescent lamp, 
KE. T. Pardee, 14 Butler block, Syracuse, N. Y. 

Battery Cut-Out, Cheap.—Sensitive, reliable, never requires 
attention. Gas lighting much improved by its use. Electric Supply 
Company, of 105 South Warren street, Syracuse, N. Y. 


OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


U. S. PATENTS ISSUED DEC, 15, 1891. 


11,210. Electric Motor; (Reissue.) uention for reissue 
filed Oct. 26, 1891. Original patent, No, 441,94, dated Dec, 2, 1890 
Henry Groswith, of Philadelphia, Assiqpet by direct and mesne 
assignments to the Kennedy-Groswith 
place. In an electric motor, the combination of an armature core 
wound with two sets of coils, two commutators, brushes, a field 
magnet having two sets of coils, one terminal of each set being 
connected to one brush of its respective commutator and toa com- 
mon conductor, and the other terminal of each set of field coils 
being connected to the other corresponding brush and to a contact 
or binding post for external connection. 


164,955. Means for Prowelling Boats by Electricity; 
Otto Biisser, of Oderberg, near Berlin, Germany. Application 
filed Feb. 10, 1891 The cumbination with a water-way, a continu- 
ous cable in the water-way and an insulated line wire, of an elec- 
tric motor, a cable wheel, a worm, and a worm-wheel operatively 
connecting the said motor with the cable wheel, and a qengerting 
base plate adapted to be clamped to a boat, and a branch wire an 
weve contact-trolley for conducting the current from the line 
wire to the motor. 


464,959. Telephone 3 Charles Cuttriss, of New York. Applica- 
tion filed July 22,1891. In a telephonic transmitter, with a di- 
aphragm, of a resilient resistant conducting strip included in the 
circuit by the connection of its two ends to the diaphragm, and a 
stationary terminal support, respectively, the said strip being 
bent or wound upon itself spirally in such manner that by the vi- 
bration of the diaphragm its convolutions will be closed upon 
themselves, and to a greater or less extent in accordance with the 
amplitude of such vibrations. (See illustration.) 


464,979. Electric Signaling Ap aratus3 Geo. E. Miller, of 
Lynn, Mass. Application filed April 3, 1891. The improved elec- 
tric railway signaling device, consisting of an insulated duplex 
and alternately broken conductor, combined with an engine or 
train having a a or electric current generator, a sweeper 
electrically connected to said battery and conductors, a galva- 
nometer connected to the ground, and a key for cutting out the 
battery and establishing a connection from the conductors through 
the galvanometer and to the ground. 


464,986. Electric Conductor; William E. Oehrle, of Phila- 
delphia, Pa., Assignor to Oehrle Bros, & Co., of same place. Appli- 
cation filed Sept. 14, 1891. A flexible electric conductor consisting 
of a core covered with an insulating material, a moisture-repellant 
material, and an insulating fireproof material and having an 
interposed protective coating between the moisture-repellent ma- 
terial and the fireproof material. 


465,034. Electric Car-Brakei Edmond Verstraete, of St. 
Louis, Mo., Assi r of one-half to Peter M. Kling, of same place. 
Application filed Feb. 5, 1891. In an electric car-brake, the com- 


lectric Company, of same 
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bination of the frame, a sliding cross-head, a magnet secured to 
the cross-head, and a sectional solenoid, one of said sections being 
larger than the others. 


465,039. Portable Electric Lamp Holder; John Baker 
and Henry 8. Graham, of Indianola, Ia. Application filed March 
5, 1891. <A portable electric aie holder and reel combined, com- 
prising a reel having a crank attached thereto for winding a con- 
ducting wire thereon, a cylindrical sha case having means at 
its lower end for attaching an electric lamp thereto, and a double 
hinged hook at its top to admit the conducting wire as required 
to suspend the device in a vertical or upright position, and also to 
suspend the device from a nail or hook projecting from a wall or 
ceiling or other support. 


465.046. Automatic Circuit Breaker; William R. McLain, 

of des Moines, la. Application filed Sept. 18, 1890. Renewed Nov. 
10, 1891. In an automatic circuit breaker a base plate of non-con- 
ducting material, conducting pieces secured to the base plate, to 
which the leads of the circuit are connected, a pair of arms pivot- 
ally fixed to said conducting pieces, aprings, the one ends of which 
are rigidly fixed to the base plate and their other ends secured to 
the pivoted arms, a fusible wire inserted in said arms, and set- 
screws removably held in the ends of the pivoted arms adapted to 
adjustably secure the fusible wire, whereby the latter may be 
severed at predetermined strengths of current. 


465,078. Method of Controlling Alternating Current 
Induction; Elihu Thomson, of Lynn, Mass. Appl cation filed 
‘April 17, 1889. The method of controlling the flow of current in an 
alternating-current circuit, consisting in varying the angle of the 
magnetic axis of two coils placed in said circuit and in inductive 
relation to a substantially closed magnet circuit of iron. (See 
illustration.) 


465,089. Riveting » Electricity; Elias E. Ries, of Balti- 
more, Md., Assignor to Ries & Henderson, of same place. Appli- 
cation filed Sept. 15, 1888, The method or process of riveting which 
consists in heating the rivet when inserted in the rivet hole or 
holes to the required degree of incandescence by the passage 
through the same of an electric current of suitable quantity and 
tension, then heading the rivet and maintaining the same in the 
desired state of incandescence by suitably regulating the current 
during the heading operation. 


465,093. Electric Belt} Andrew Erikson, of Hawley, Minn., 
Application filed June 25, 1891. The combination, with an electro- 
alvanic belt, of the contact plates secured on the inner side of the 
belt, the spring clasps on said plates being on the outer side of the 
belt, the metallic flexible conductor extending entirely around 
the belt and arranged above the spring clasps, the ribbon fastened 
to the beltand running over the conductor, and a series of cells 
loosely connected together, and to the conductor. 


465,104. Dynamo-Electric Machine; William P. Wie- 
mann, of Allegheny, Pa. Application filed Doc. 39, 189). In a 


dynamo-electric machine, the combination of iron end plates 
having rigid field magnet cores, the shaft passing through said 
cores and carrying the magnetizable iron mass, the exciting coils 
wound on the field magnet cores, the armature having the cores 
formed by bundles of soft iron, which are secured to the end 
plates, the pole pieces fixed to the cores in the plane of the iron 
mass, the braces rigid with the end plates and with the armature 
cores or pole pieces and the casing. (See illustration.) 


465,202. Coupling for Electric Conductors; William C. 
Preston, of Providence, R. I., Assignor of one-half to Richard A. 
Bright, of same place. Application filed April 27, 1891. A coupling 
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or joint for electric or other wires, consisting of a current-conduct - 
ing sleeve or casing adapted to receive two or more pieces of wire, 
and having oppositely-aranged or radiating wedge-shaped recesses 
formed in the shell, and a wedge-shaped key or keys adapted to 
a — into said recesses, and engage the corresponding ends of 
the wires. 


465,206. Packet or Pad for Electric Batteries; Lewis H. 
Rogers, of Brookline, Mass. Semone filed Feb. 20, 1891. A 
packet or vad for an electric-cell, consisting of a casing or en- 
velope of absorbent material pemeorn to be placed between, and to 
rest against both the positive and negative elements of the cell, 
said casing containing a charge of electrolytic chemical, which 
chemical dissolves and forms the active material of the cell when 
the pad is moistened. 


465,212. Weed-<Water Regulator; Geo. W. Schilling, of 
Philadelphia, Pa, Application filed Jan. 27, 1891. A boiler having 
a water-gauge with oat, supply pipe with a valve therein, a 
pipe leading from the steam portion of the gauge to the valve- 
chamber of the supply pipe, an electric circuit containing an 
electromagnet, and a contact piece, connected with said float 
for opening or closing the said. steam pipe. 


465,218. Adjustable Rheostat; Frank J. Sprague and Charles 
R. Pratt, of New York. Application filed Aug. 28, 1891. The com- 
bination, in an adjustable rheostat, of a series of contact plates 
spirally arranged and a relatively moving switch contact adapted 
to co operate with said contact plates. (See illustration.) 


465,233. Commutator Connection for Dynamo-Elec- 
tric Machines}; Car! O. C. Billberg, of Philadelphia, Pa. A 
plication filed Oct. 7, 1890. The combinations in a dynamo-electric 
machine or motor, of a commutator strip, a projection thereon, 
a plate secured to said projection, orifices in said plate, an arma- 
ture wire permanently secured in one of said orifices, and an ar- 
mature wire detachably secured in the other orifice. 


465,234. Brush Holder for Dynamo-Electric Machines 
or Motors; Carl O. C, Billberg, of Philadelphia, Pa. Applica- 
tion filed April 25, 1891. The combination of the commutator brush 
of a dynamo-electric machine or electric motor, a slide on which 
said brush is clamped, a rod secured to said slide, a frame having 
bearings for each end of said rod, and a spring acting on said slide 
and tending to protect the same. 


465,278. Electrical Sewer Gas Indicator 3; James J. Law- 
ler, of Scranton, Pa. Application filed March 4, 1891. An_indi- 
cator or sige connected to a sewer or water closet pipe and hav- 
ing a flexible or elastic diaphragm or membrane, in combination 
with a suspended contact point and the screw adapted to engage 
said contact point and to be manipulated by hand, and means for 
soungmas aa alarm, as the contact screw and point come into en- 
gagement. 


465,292. Electric Motor Switch ; Edwin Wilbur Rice, Jr., 
of Lynn, Mass., Assignor to the Thomson-Houston Electric Com- 
pany, of Connecticut. Application filed March 28, 1889, The com- 
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bination, with an electric motor on a constant potential main, of 
a rheostatic switch and main switch, an independently pivoted 
actuating handle, and a retracting spring for opening the main 
switch when the motor isto be thrown out of circuit. 


465,349. Magnetic Ore Spqarater | Clinton M. Ball, of 
Troy, N. Y. Application filed c. 11, 1890. An ore separator 
comprising a rotary screen in a magnetic field, means for passing 
ie ore to the screen, and means for varying the strength of the 
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465,359. Converter System for Electric Railways; Mark 
W. Dewey, of Syracuse, N. Y., Assignor to the Dewey Corpora- 
tion, of same place. Application filed May 11, 1891. In an electric 
railway, a source of irregular or alternating currents, conductors 
extending therefrom, a series of coils placed at intervals along 
said railway and connected in parallel with said conductors, nor- 
mally closed magnetic cireuits for the coils, a vehicle, a conductor 


upon the vehicle to be placed in inductional relation to the mag- 
netic circuits successively, said conductor being entirely moy- 
able, and an electric motor to move the vehicle in circuit with the 
latter conductor. 


465,360. Electric Fan; Philip Diehl, of Elizabeth, N. J., and 
Edwin H. Bennett, Jr., of Bayonne, N. J. Apglicetion filed April 
4, 1891. A suspended electric fan provided with a tubular support 
forming a conduit for the conductor, combined with a motor- 
or attached to said tubular support, and a tube attached to 
said motor-support and serving as a bearing for the rotary arma- 
ture-carrier and as a conduit for the peasnge of conducting wires 
running to brush-holders arranged below the armature. 


465,361. Electric Fan; Philip Diehl, of Elizabeth, N. J., and 
Edwin H. Bennett, Jr., of Bayonne, N. J. Application filed Apri) 
8, 1891. An electric fan having a depending tubular support, pro- 
vided at its lower end with a supporting piece for the field mag- 
net; a stationary shaft fixed to said supporting piece, a rotary 
armature having its bearing on said stationary shaft, a support- 
ing rod within said tubular support, and a locking device for se- 
curing said rod and tubular support together. 


465,396. Train Signaling Apparatus; Paul Synnestvedt, 
of Chicago, Ill. Application filed April 27, 1891. The combination, 
in a train signaling apparatus, of reservoir with an electromag- 
netic signal valve provided in direct connection therewith, the 
electromagnet of said valve, two wires or strands extending there- 
from through the train, means for uniting the rear ends of said 
strands, a battery located on one of the cars and included in one 
of said strands of the circuit, said strands in each car formed into 
a single cord extended between the ends thereof, a circuit breaker 
provided in each car and adapted to be operated by a pull exerted 
upon said cord, said circuit breakers consisting in two electrically 
connected levers or bars having their free ends connected with 
said cord, binding posts, having fingers adapted to make contact 
with said levers, one strand being cut and having its ends se 
cured in said binding posts, and means for normally holding said 
levers in contact with said fingers. 


465,104. Switch-Actuating Mechanism for Electric 
Motors; Chas. G. Armstrong, of Chicago, Ill. Application filed 
May 11, 1891. The combination of an electric motor, a_rheostat 
adapted to eontrol the passage of the electric current thereto, a 
means for actuating and regulating the movement of the rheostat 
brush, an electro-mechanical device in a shunt to the main cir- 
cuit for throwing said actuating means in operation, and a second 
device constant and independent of the first device, such as a 
spring, for reversing said actuating means upon the cessation of 
action of said electro-mechanical device. 


465,407. Electric Railway; Geo. F. Green, of Kalamazoo, 
Mich., Assignor by direct and mesne omennente to Oliver 8 
Kelly, of Springfield, O. Auplicasee filed Sept. 15, 1879. The 
combination of a railway track, one or more stationary electric 
batteries, electrical conductors extending from said batteries 
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No. 464,959.—TELEPHONE. 


along the lines of said track, and consisting wholly or in part of 
the rails thereof, vehicles moving along said track, electro-dyna- 
mic motors whose coils are constantly excited so long as the poles 
of said motors are in circuit with the electric batteries fixed upon 
said vehicles for imparting motion thereto, and wheels support- 
ing said vehicles upon the track, and also serving to maintain 
omnees electrical connection between said batteries and 
motors. 


465,423. Electric Heater; Warren H. Boles, of Syracuse, A® 
signor of one-half to George E. Waldron and John H. Reynolds, 
of Troy, N. Y. Application filed March 21, 1891. In an electri¢ 
heater, the combination of a tube having a solid peripheral wall 
formed with perforations there through and a resistance conduc- 
tor wound spirally around said tube. 


465,426. Electric Switch and Case for the Same; Curtis 
P. Chappell, of Providence, R. I., Assignor to the Household Sew: 
ing Machine Company, incorporated, of same place. Application 
filed Nov. 4, 1891. Theinvention consists of a casing having @ 
hinged lid which fits the casing closely and rests upon a packin 
ring. Inlets are formed in the casing and extend in an upwa 
direction, a lever operates*in a slot in the base and is provided 
with a spring secured to an eye in the inner end and toa _ stud in 
the bottom of the casing. 


465,430. Electric Connector}; William F. Z. Desant, of New 
York. Application filed May 20, 1890. A connector or coupler for 
an electric circuit, consisting of two metallic or conducting parts 
secured to the ends of the circuit-wire, one of said parts having 4 
conducting socket and surroundin shield and the other a con- 
ducting plug and sustaining shoulders, which fit snugly inside the 
surrounding tube. 


465,432. Electrical mottwey } Geo. F. Green, of Kalaaz0e, 
Assignor by direct and mesne assignments to Oliver S. Kelly, of 
Springfield,O. Application filed May 15, 1886. The combination 
of one or more stationary sources of electric current, a conducting 
circuit formed wholly or in part of insulated conductors extending 
along the line of travel of said vehicle, one or more rotating elec 
tric motors mounted upon said vehicle for propetiia the same 
and included in said circuit of conductors, and a circui -controllet 
ee on said vehicle and also included in said circuit of co™ 

uctors. 


465,442. Electrical Indicating Instrument} Edward 
Weston, of Newark, N. J. Application filed March 11, 1891. The 
combination, in an electrical indicating instrument, of a coil SUP 
ported so as to be axially movable, a means of producing a perm& 
nent field of force around said coil, and a means independent 
the coil-support for indicating the extent of the movement 0! 
col, 

Copies of the specifications and drawings complete of any patent 
usdienle this record—or of any other patent issued since 18 
—can be had for 25 cents. Give date and number of patent dest 
and address The W. J. Johnston Co., Ltd., Times Building, N. ¥« 
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ALFRED F. MOORE, 


MANUFACTURER OF 


INSULATED ELECTRIC WIRE, 
FLEXIBLE CORDS and CABLES, 


200 and 202 N. Third St., Philadelphia, Pa. 
Western Agent, G. A, HARMOUNT, 149 Wabash Avenue, Chicago, III. 


THE THOMAS MURRAY CO., ia. 






TH FLECTRIO. ENGNEERNGCO! 


4 STONE AND WEBSTER +-MANAGER-:S 
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REPORT S<SPECIFICAT IONS: DESIGNS: EXPERT EXAMI» 
NATIONS: EXPERT ae a ENCE -TESTI i Gs 


136 Liberty Street, New York, N 
Engineers. Coniractors and Builders ‘of Electrical, 
Steam and Surface Railways. 


We furnish plans, specifications and estimates under any and all systems, and are 
ey ared dr e contracts with street railway companies for the pt 0 construction 
equipmeht of their roads, 
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MANUFACTURED BY to meet all enone of the latest type. All makers wanting a steel tor Powerful 
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Wherever the Best Insulation is Wanted they are Used, 
in North and South America, in Europe, - 
Asia and the Islands of the Sea. 





OSAKA FLECTRIC LIGHT COM 
W. H. GORDON & CO:, 115 Broadway, New York. Crepe ELECTRICAL Co. Osaka, Japan, J 3 uly 1, is’ f ‘ 
ur ‘ 


lemen— Y ours of stay 2th duly tohand. We have book " exclusively’ using 
GRIMSHAW TAPE. 





R. wire No. 1 insulation for feeders, peren mains, and all arc circuits fo ths 
and have had no single instance of trouble from cur tine wire, Therefore oo oe ae use 
your wires for our own circuits, but always recommend to all parties interested in elect? i- 








NONE GENUINE UNLESS STAMPED val business here in Japan, Very truly yours 
. (Signed) OSAKA ELECTRIC LIGHT CO.—K, Iwadare. 
“GRIMSHAW TAPE” on Each Roll. ip inte debe dack 
Does not oxidise the he Soin ap uennete heen epee’ 30:50 Caer, Write for Extimates to 





NEW YORK INSULATED wiRe co.|THE SIMPLEX ELECTRICAL CO., 620 Atlantic Avenue, Boston, Mass. 
aye. 649 AND 65 a ae NEW YORK. Ana 115 BROADWAY, NEW yYoRE. . 
eres ows, Supt. iw. lei dipmes seo. aie Western Selling Agent, The Rookery, Chicago, Ii. 
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ALL PERSONS SENDING FOR MecINTIRE’S PATENT OAK PINS. “Tt =e | REELS FOR INSU- 


Catalogues or ordering articles) 970) meting Parsee Theteent ep | OAK BRACKETS. : ¢€ CUST Pe ie gory ae 
P i N S. | DIMENSION. 


advertised in our columns will do| ox Cut-Out Terminats for all makes of lamps. CROSS-ARMS. 
ENERAL ELECTRICAL SUPPLIES. CHESTNUT POLES. 


us and our advertisers both 4 rhe 0, McIntire Oo. 13 & 15 Pranklin St. Newark, N. J. aaa ae : 
great favor by mentioning that ¢ —A#i@-@[|$mimim____ PINS ALWAYS IN STOCK, SPECIAL PINS ON SHORT NOTICE. 


they saw the advertisement in MONSON MAINE SLATE C0, BENHAM & SCHIN DEL, Hagerstown, mira. 


THE ELECTRICAL WORLD, | Unteding Black Root staios, Urinals, Black: 3 Mattei 
Electr Switehbnaris| aud sat Work Vv U L Cc A N é Z E D F 3 B rh - 2 


ALL SIZES 
AND 113 DEVONSHIRE STREET, ies apr ae era SUBSTITUTE FOR HARD RUBBER. 
P.O. : Adopted by the leadin ectric Light Compani dM fact , 
QUALITIES eee ee ee eee BOSTON, MASS, i tus in the United States and Europe, lone 8 Setter nco-aeatnaton: Haare ast 
more Sy. ee com. Send for Samples and Price-List, 
For Electrical Purposes. Wilmir.gton, Del. ee Now Wowk Omtice, 14 Dey Street. 


EUGENE MUNSELL & CO; 10 AMERICAN INVENTORS. |< 


218 Water Street. New York. 


Paul Hoenack, Mfr. of Electrical Instruments 

and Light anes, sapertmental work a on 

specialty. 191 and 193 Worth St.. N. Y. 
(UNITED, LTD.) 


LATIN UD M 88 Queen Victoria Street, 


For all Purposes. r 7 1. 
aeons. saree pea portant. | LONDON, ENG., 
Railroad Rint teen, de ° New York Office, 36 Wall Street, 


Are prepared to negotiate and introduce < hale a >) ae Terese 
S SA p E, | inventions of merit into Great Britain and all A ros ed 4 SO Seals Twente nent 7 5s wren 
ractica ork. 
We make a specialty of all kindsofscrew machine | Parts of the world. 
work and do it cheaper than you can. | Combining 
Contract to Build Special and Light Machinery. ‘«.<imum Safety, Economy All Sizes from 
WRITE FOR CATALOGUE. Correspondence Invited. of Fuel, Durability, 4H. P. to 240 H. P. 


BLAUVELT MANUFACTURING CO., 


Office and Factory, 353 Adams Street, Brooklyn, N. Y. Kuse of Transportation, Erection and Repair. 
a ________________________.. ] ffir special advantages for isolated Plants. 
* 


i Res: 
NN eee | 4ARRISON SAFETY BOILER WORKS, Germantown Junction, Phila., Pa. 


SPRAGUE, DUNCAN & HUTCHINSON, |‘. _-.... 


Limited. W. H. Sawyer, Sec’y and Electrician, 


FRANK J. SPRAGUE, AMERICAN ELECTRICAL WORKS, 


LOUIS DUNCAN, Ph. D., 


ALFRED BISHOP MASON, PROVIDENCE, R, I. 


CARY T. HUTCHINSON, Ph. D. Manufacturers of Patent Finished 


CONSULTING ELECTRICAL ENGINEERS, | SVECTRIO MGHT WIRE 


Magnet Wire, Office and Annunciator Wire, Rubber Covered a y, 
Wire, Lead Encased Wire, Telephone and 


15 WALL STREET, NEW YORK. Incandescent Cords. 
FARADAY CABLES. 


New York Office, 10 Cortlandt Street, 
P. C. ACKERMAN, Agent. 








OuR ILINE OF FE LAIN MILLING IMCACHINES. 


Rack or Screw Feed, Wo, 4% 
Geared or Plain ~—- 


It Is Never Too 
Late to Mend Your fmecMRegen| It" saline e 
Ways or the Holes Exeeaay i | ie Se ie: Ae 


bee ACT Tare eee it in Your Pocket bide ' ‘THE GARVIN BeACKINE compare 


Aeon 3 


Ty GOLD MEDAL 


P RIS ‘ ‘ULES ii Manufacturers of; and Dealers in, all kinds of 
—— Sortie ‘| MACHINERY ano MACHINE TOOLS. 
—~ A 


: Universal and Plain Milling Machines, Drill Presses, Serew Machines, Hand 
TRADE and Enyine Lathes, Planers, Projfilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters,#a; 
Therefore Stop , os! wn ei 7 
: Plants for Manufacturers of Sewing Machines & Electrical Goods. 
Wasting Your OE) eee ts | - aa ; 
Mone GEAR-CUTTING AND MIEILLING IN ALL ITS BRANCHES. 
y Laight & Canal Sts. [Catalogue sent on Application.) NEW YORK. 
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Agee glee’ |Bradbury-stone Storage Battery Co. 


ander eriments and have eT Fe 
said¢.ough prayers over (i Se ae LOWELL, MASS. 
them. In order to avoid a 


all this in future you need |) eon THE IDEAL STORAGE BATTERY 


only do one thing, and P i i ae 
ones IS: ee, | ELECTRIC LIGHTING AND POWER. 
See that Every Battery You Seen |PROneerapns: wewing Machines, Coffee Mills, Fan Motors 
Buy re En ‘ 
ar . 


All dealers of any prominence have the “Gonda Trade Mark’ 
Cells in stock, but often try to sell, instead, inferior batteries in which 
they are interested or upon which they can make more profit. 


DO NOT BE IMPOSED UPON! If your dealer can’t or 
won’t furnish them send to us for Circular and Prices. 


THE LECLANCHE BATTERY CO., 


lil to tt7 East I3tst Street, NEW YORK. ‘Gur Cabinet Soeus Soe Geeks Wort 
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HILL rena ave 
Clutch Works PLATING Mess: 


jIiwE CARRY THE STOC 
And will sell you everything Electrical, in a or large quantity, at the very lowest wholesale 
s. 


YOO DO THE REST 
And buy your goods from us as you need them, and save your money 
WITILOUT INCONVENIENCE. 
EASTERN QEFICE : Send for our prices; we undereell all. 4 
Street, NEW YORE. io 
cHicaGo OF OFFICE, 317 The Rookery FLETCHER & : FLETCHER ELECTRIC CO., Cleveland, O. 
KANSAS CITY: 1221land 1223 Union Ave | 


ELECTRIC LIGHT PLANTS 


Designed, Erected & Furnished 
Clutches made with 2, 4 and 6 Arms. 


[SB s-nd Sor new Catalogue, Power Trans 
lachinery. 


COPYRIGHTED BY H. W HILL. mission M 
PA if As I Send for Circulars. 


HAVE YOU TRIED THE a = JOS. DIXON CRUCIBLE Cv., Jersey City, N. J. 


EBONITE COMMUTATOR AK ARTAVERT 




























CLEVELAND, 0, 








DIXON’S 


GRAPHITE 


Covers Two or Three Times 
MORE SURFACE, 


Lasts Four or Five Times 
LONGER THAN 
ANY LEAD MINERAL, OR METALLIC PAINT. 


FOR POLES AND IRUNWOKK it is Unequalled. 











THE BEST SUBSTITUTE FOR HARD RUBBER. 


Send for Circular. A HARD AND FLEXIBLE FIBER, 


BARTON L. PECK, 44 Clifford St., Detroit, Mich. IN SHEETS, RODSand TUBING. FOR ALL ELECTRICAL PURPOSES WHERE 


PERFECT INSULATION IS DESIRED. PATENT INSULATING CLEATS. 


eS oa Ha TAU ba) SE KARTAVERT MANUFACTURING CO., 


perch teceyiak CONN. slaeeeane sein lee aii 
| VULCABESTON. 
(Vuccanizeo Aseestos ! 


Manutactured by THE ICHNC-PRATT CO. HARTFORD. CONN 


FOR ELCCTRICAL INCULATICN. 
Furnished in sheets, tubes, moulded torms of any shape 


FIELD MACNET SPOOLS, 


20,000 NOW IN USE. 


VULCABESTON PACKING, 


S\ for Steam Water. Acid and Gar; in Sheet Wick, Round 
aud Gasket Furws of auy shape. 


H.W. JOHNS MFG CO., 87 MAIDEN LANE, NCW YORK, 


SSLIuseNS AGENTS. 
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STEEL COMMUTATOR RINGS AND NUTS, 
STEEL WRENCHES AND EYE BOLTS. 





DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL MaKe aslo h Se 


ON E=HA LF 
Of the Electrical Supply Housres in Chicago Were After It, 
but We Got Ahead of Them. 


WHAT ? 





WY EA WY. 


THE GENERAL WESTERN AGENCY FOR 


PARANITE WIRES AND CABLES. 


There has been no such str uggle for the control of any one ar ticle ev z, Seonahs to the attention of 
he elec rical trade as there was for this V 

















YOUR POWER. SURFACES ONLY. 
iCAVE:: YOUR vibe INTERIOR IS 

YOUR M ee RAWHIDE. 
4 ph Y ates 3 THE ONLY PERFECT BELT 


Does This Speak Well for Its Merits? 
ve Wn 


REMEMBEX US ON GENERAL ELECTRICAL SUPPLIES. 
y 
MO » AGH LArLemien 


FLECTRIC APPLIANCE Co.. 
ee = AND PICKER LEATHER: 


242 MADISON STREET, CHICAGO. om 5 
Branches: 164 es St., Boston, Mass.: 225 P vee St «> New Xork City, 


Cc ‘om plete Stock. Prompt pt Shipments, | ___ Right Prices Prices, 29 North Bhird St. herd St., Philadelphia, 


Hard Porcelain InsulatorsiliN STEPHENSON COMPANY, — LIMITED, 


NEW YORK. 
LARGE AND SMALL 


iba 3 si 
* = Telegraph, Telephone 


——AND—— 


ELECTRIC WORK. 


UNION PORGELAIN WORKS, 


Eckford St., near Greenpoint Ave., 


BROOKLYN, N. Y. Strat Gare for Electric. Motors. 








































Foss al 


ee 






December ig, 1891. THE ELECTRICAL WORLD. 















so Ceeeete «gre nee -weee gre: 


THE WASHINGTON CARBON G0.5 


WEEKLY BULLETIN 


we FtS— 


“<F RIENDS*} 


J oe oe S Ce: 
Last week we stated that the CARBON TRUST proposed to drive us out of 
the business by monopolizing the supply of raw material. TO ruts env IT 1s 


BENDING ALL ITS ENERGIEs. 
“Ss _é ¢ 3S te 


More About TRUST Methods: 


A representative of the TRUST visited people who supply us with Raw 


Material, and proposed the following: 
“The Trust will buy raw material from YOU tf you will agree to charge 
Outsiders 25 per cent. more than you charge the Trust.” 


This little scheme would have enabled the TRUST to ADVANCE THE 
PRICE OF CARBONS $2.00 PER THOUSAND, but IT FAILED. 


By “Outsiders” 


of its creed that no one but the Trust has anv right in the business. 
eB ALAA ET EA REBAR RI ERLE AAA INS: EEN NNEEESEDEN DE ESE A TT SRINRE NA SS RCE RRS ERS SET TT SANNA. RS SENNSN 


it meant the Washington Carbon Com any. /t is part 





We are glad to be “Outsiders.” We propose to keep on being 
Outsiders, for it pays, as our order books show. 7 

We are very busy, but have time enough to keep an eye out for the TRUST, 
and have gathered much interesting matter, which we propose to deal out in weekly 
installments. 

As we have arranged for an abundant supply of raw material, 
we are prepared to make contracts for carbons at fair prices for a 
term of years. 


THE WASHINGTON CARBON COMPANY. 


WASHINGTON, PENNSYLVANIA. 


LOOK OUT FOR NEAT WEERTTIT 








A CO IA ee OO <a et EL Ei tN AL tC A CELLET en 









vi THE ELECTRICAL WORLD. DECEMBER 19, 1891. 


THE WESTON ELECTRICAL INSTRUMENT CO. 


Are pl2is2d to inform Electricians, Electrical Eazinvr3 an1 others engig21ia the application of electricity to the arts, that they are now 
prepirel to supply a really first-cla33, relitble aai permiieit Volom ster for azzarately m>asaring the difference of po ential on alternating 
current circuits. Theinstrament, of which a cut is here shown, is designated 
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It is adapted for use on either alternating or direct current circuits, and its indications will be found perfectly accurate on either, to 
within one-fift of one per cent 
It has received the most thoughtful study, and every detail has been worked out with ex!reme care to inswe great accuracy, sensibility 
and permanency ; avd no puins or expense has been spared in the effort to produce a really seliable and durable instrument for use as a 
standard in deteimining } otential differences on alteinatirg current cireui s. with the widely varying rates of alternations met in practice. D 
It has been subjected to a most exhaustive and long continued series of tests in the laboratory, and has been put to practical use for a long d 
time, in order to discover any weak-points, and to eliminate them before offering it for general and extensive use. We now offer it with 
perfect confi leace, and feel assured that when its good qualities beeome known, it will be gladly accepted as THE Standard Portable Instru 
ment fo: al ernating current work. 
it is not ma le upon the ‘‘ cheap and nasty plan,’’ nor is its beaut'ful exterior finish and pleasing design a cloak for be?stly mechanica] 
work inside. On the contrary. all its working parts are made to gauge by the aid of special expensive tools and machines designed to produce 
the most accurate and uniform quality of work The moving parts are supported on the verv best sapphire jewels, highly polished, and the 
pivots are made of harde: ed steel. accurately ground to gauge, and highly polished. Kzch instrument is carefully standardized at 20 different Cen 
points on the scale, and the divisions ¢ rrectly marke’, and each instrument after having its scale marked is again checked by comparison 
with an absolute stand: rd. and certified o before being sent out 
It requires only from .02 to 0 6 of anampé e (according to range) to c.use the index to move entirely across the scale. The size of the LIG, 
scale is the sa: eas tha: used on the well known Weston Portable |'i:ect Current Voltmeter, and readings can be made almost as quickly as 
with the laiter numed in-trument. ijt is practically free from errors of self induction, so much so that the eye cannot detect any dif- 
ference between its readings on a direct current circuit and an alt-rnating current, having the same potential difference, but with much 
higher rates of alternation than is ever met with in prac ical work. It is therefore correct for all the rates of alternation met with in 
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practical work. We make a large var-ety of ranges to meet the requirements of all kinds of work. ie FF 
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WESTON ELECTRICAL INSTRUMENT CO., 


Office and Factory: 114 to 120 William Street, NEWARK, N. J. 
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IWATIONAL FXKLECTRIC WFAFG. Co. 


EAU CLAIRE, WIS. 
GEORGE B. SHAW, =- 


























= = General Manager. 


MANUFACTURERS OF HIGH GRADE 


ELECTRIC LIGHT MACHINERY. 
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RANMA Phi CD. Keb 


ty 2,000-LIGHT NATIONAL ALTERNATOR, 


. Direct and Alternating Current Dynamos, Transformers, Motors, 
; Power Generators. 


a] ——— SEARED Supyneineapppenneagennnataepesnaenbesntsnaeaetaeteseanananbeentnsemeeneneeeeeee 

ce COMPLETE OUR APPARATUS 5 COMPLETE 

« J Central Station Equipments ST ER Direct Current System 

m HIGHEST EFFICIENCY, 

; Mechanically and Electrically. a 

— 7a WE GUARANTEE I1s OPERATION AND 

1e 7 . 7 o 

e LIGHT OR POWER DISTRIBUTION. Protect Our Customers. Isolated Lighting. 
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* AGENTS: 
new YORK.N. Y. .. National Electric Mfe. and Const. Coa,, Elec, Exchange Bldg. NFTROIT, Wied... Pi beens shncees. Senendsesnadnanbates , Cammercial Kieetric Co. 
CUNT EN ee ME; Ms a0 be ahve gkabé ha veesekasaeek akan v ae “istic & Co... Tit Kast Seneca St. | DUNVEK'S, GNEDED socesccces covrscceeesececccsessosccnesons ee os The Meuntare Klectric Co, 
 AnEiEEe SS wee eereeenrensraeereeeens seeess oN. Gray. 12 cr amber oF Com mere. | ee Oe nc nccicccce cocccccece . Simpson Davis Kweu tal Construction Cas 
PH INGTON, DC ..... ..... ove. 00e0sensasaxeaas ena NM. EF ow. VA MECH Me. BH, HK, | = UD HU UNG OM ED. Mat... ... 6k ccc: ccccce ccccces Natlenal tleetrte "evelopment Co. 
LAN CO EA, SRL aint nneeecahos Ghenehecen i aaecenee aeamatt Elee. Engin ering Co. | KANSAS © iF ‘ . | PRR ae See on 60d geen cee cones (Mk OAS Wolfe. 515 Main St. 
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WE OFTEN HEAR THE EXPRESSION, ~~ 


“THERE’S NOTHING NEW UNDER THE SUN, e 


BUT THE ROOF OVER OUR SPACIOUS FACTORIES CONCEALS FROM HIS RAYS MANY 


“«< BRASS 


‘*NEW THINGS” IN 


WORK 


Required in the Manufacture of ELECTRICAL sUPPLIES, such as Sockets, Switches and Rosettes. 


Remember, We 


Are Leaders in QUALITY AND PRICE. 


We carry a fall line of BRASS, BRONZE AND TRON SCREWS, and we manufacture the “MODEL” SHADE HOLDER. Send sample for estimate. 


STEELE & JOHNSON MFG. CO., Waterbury, Conn., and 35 Howard St., New York. 
_ sapuriin evetras| The er imei Electrical Specialty Go. 


LIGHTING SYSTEM 


With Automatic Safety Device to 
Prevent Accidents _— Brokeu 


CLAR ane mins 





THE CLARK ARC LAMP FOR INCANDESCENT 
CIRCUITS, SINGLE OR iN SERIES. 


Scents (HK f ELECTRIC CO., 192 ‘CLARK ELECTRIC CO., 192 Broadway, h Nt Y. 


Ceiling Cut- Ceiling Cut-Outs. 


Cheap, 
Neat, 













PRPs EASILY WIRED, 


16 cTs. 


dS Wa 


THE IMPERIAL ELECTRIC COMPANY 


1218 & 1220 Filbert St., Philadelphia, Pa. 





Strong. 


EASILY FUSED. 


16 cts. 












Erte ons 


7) | 


BHiECTRICAL SPECIALTIES. 
New tatalogue Ready. 136 LIBERTY ST., NEW YORK. 
A cordial invitation is extended to visit our showrooms and see the operation of our specialties. 


THE STIRLING 


High-Pressure Mater Tue Boiler, 


Has No Fiat Surfaces | and No Stay Bolts. 


There is not an ounce cast ide or cast steel used in 
its construction There are no hand-blole plates to leak. 
The heating surfaces are thin and alwayseclean. Therc 
is no fire contact with riveted joints. 

The **Sterlin. 9° Boiler is a great steam generator 
and can carry 150 lbs. pressure with as much ease as 70 lbs. 
It is absolutely safe, and cannot be eapleded under any 
circumstances, 

Plat ts of the “STIRLING’’ BOILERS are in active 
operacion which have rendered the highest possible ser- 
vice Wtthent having been «ieaned for over six 
months, Thisis not an 180 ated case, but one of several. 
The economy = these boilers in the use of tuel 1s remark- 
able. 1' wil y you to carefully investigate the merits 
of the *¢ stirling >»? Boller nore peaeeing elsewhere. 

Catalogue, es and Complete Information 
Promptly Furnished 


J, BRADFORD SARGENT, Agent, 


' 620 AtlantiqAve., Boston > Mass. 








THE UNITED STATES ELECTRIC LIGHTING CO. 


(WESTINGHOUSE ELECTRIC AND MFG, COMPANY, Lessees.) 


ARC AND 


AUTOMATIC DYNAMOS. 


INCANDESCENT 


ELECTRIC LIGHT 





ISOLATED 


PLANTS. 


PERFECT DEVICES. 


More than 1,000 Plants in Operation in Factories, Office Buildings, Hotels, Theatres, etc. 


ELECTRIC MOTORS 


Direct Current Generators 
and Motors for all purposes. 

1-8 H. P. up to any Power 
desired and of anv required 


E. M. F.. 





é 


AND GENERATOR. 


Superior in Design and 


Workmanship and Uneaualed 


in Efficiency. 


.” Send for New U. S&. Catelagihs on Incandescent Lighting and Motors. 


Conese! Offices: EQUITABLE BUILDING, 120 Broadway, New York. 
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a” A 
Polished, Drilled and Tapped. 








A Valuable Substitute for 
Hard Rubber. 


A Complete Method for all 
Electric Systems. 





SEN D D FOR "SAMPLES. 


NEW YORK INSULATED WIRE CO, 


SOLE. MANUFACTURERS. 


649 and 651 BROADWAY, 78, 80 and 82 FRANKLIN STREET, 


NEW YORK. CHICAGO, ILL. 


—— =. Canada: Toronto Construction & Flectrical te Co., Toronto, Canada. 


‘THE4 PIONEER LOW, SPEED HIGH GRADE MACHINES. 


Perret Electric Motors, 


All sizes for all purposes. Thousands now in use. 


PERRET ELECTRIC LIGHT SYSTEM. 


COMPLETE APPARATUS FOR ISOLATED PLANTS. 


THE ELEKTRON MANUFACTURING CO. 


SPRINGFIELD, MASS. 
NEW YORK OFFICE, 89 LIBERTY STREET. 


SELLING AGENTS: 











Washington, D. C., J. U. Burkett & Co., 1409 N. Y. Ave. | St. Paul, Minn., F. J. Renz, 95 East 4th St. 
New Orleans, La., George Baquie, 140 Gravier St. | Philadelphia, Pa., Pennsylvania Machine Co., 29 North 7th St. 
yin lll., The Electrical Eaanoering Co., 320 Dearborn St. 








Holly = of Underground Steam Supply, 


FOR THE UTILIZATION OF EXHAUST STEAM AT ELECTRICAL STATIONS, 


7 ee ee ee 


EXHAU ST== 





—— 






THIS IS NO EXPERIMENT. a a 
The system is in successful operation in more a ee = nae 
than fifty cities and villages in this country. The : —— 
people like it, and the companies find it profitable. 
Particalarly adapted to the heating of groups of 

college and other public buildings. 


Sectional View of « Line of Steam Mains, showing Iron Pipe, Wood Log Covering, 
Anchorage, V arators and Street Angles 


ELECTRICAL COMPANIES CANNOT AFFORD TO WASTE THEIR EXHAUST STEAM, which has a whe of $3,000 to $5,000 
per annum for each 100 h. p. after having been used for generating electricity, and keep the idle men and boilers employed during the 
Hours when not furaishing lig rht, and at but little increased expense. For particulars address 


AMERICAN DISTRICT STEAM GQ., Lockport, N, Y, 
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A GONFERENCE. 


——- 0 poner fo 


The ENGINEER: “You see for about three 
miles along this avenue there is very heavy 
foliage ?” 

The PresipEnt: “ Foliage ?” 

“Yes; that is, trees. You know, since the 
road has been built, property owners have gone 
to the expense of transplanting large shade trees 
and in other ways improving their places.” 

‘Um, quite a natural result ; glad to see it, 
too—it helps the value of our own acres out that 
way.” 

“Well, the first feed-wires that we put up 
are giving us considerable trouble. Rainy days and other times, when we need it the most, we can’t get enough current into 
the trolley to do the work. We had to lay off one motor and trailer yesterday.” 

**Couldn’t you put on another generetor ?” 

“ Yes, we did; but the heavy leakage more than offset it. What we need is ‘nsulation.” 

“Insulation? Isn’t the wire you have up covered?” 

‘* Well, yes, sir, it 7s covered, to be sure, but I am sorry to say that’s about all it amounts to.” 

“Humph ! Suppose we do put up other wires, will they be any better? Seems to me we have had a deal of ‘putting up’ to do 
lately.” 

“It does look that way. I think we made a mistake in not buying the best at first.” 

“Can you get an ‘insulated’ wire ?” 

‘Oh, yes, there isa kind made that will relieve us of this worry. Old Furbelow was in this morning and threatened to sue 
us for trimming out his trees ” 

“Let him sue. What’s the name of that wire ?” 

“Shield Brand Moisture Proof.” 

“* Moisture Proof’? Is there any difference between that and ‘Weather-proof ’ ?” 

“A great deal of difference ; but the fellow who sold us that ‘Weatherproof’ stuff said his was just as good.” 

‘“* And it wasn’t ?” 

“No, sir !” 

“Well, get all the ‘Moisture Proof’ you need and get it quick.” 

“All right. Tl telegraph The Electrical Supply Co. to-night.” 

** Chicago ?” 

“Yes.” 








———— 


TAKING T _EAD! 


Though only on the market for six months, the STANLEY is now known as 


THRE BEST TRANSFORMER. 











CORRESPONDENCE SOLICITED. 


STANLEY 
; ELECTRIC MPC. C0, 


: PITTSFIELD, MASS. 

















WESTERN AGENTS: 


THE ELECTRICAL SUPPLY COMPANY, 
Car RANDOLPH SP, and MICHIGAN AVE, CHICAGO ILL 









©UT OF 300-LIGHT TRANSFORMER. 
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baie cal smyons Clarkes New Improved Tubing Machine 


-~FOR THE — 


ET me tip you the MANUFACTURE OF RUBBER TUBING, 


-~—AND ALSO THE— 


wink! If you are|\COVERING OF ELECTRICAL AND TELEPHONE WIRES. 


after bottom prices, send in 





your orders for Electric Rail- 


perfected 


g of electrical wires with the various 


Having made several of these for the trade, 
action, we offer it to your consideration. 


way and Electrical Supplies of 
all kinds to the Eastern Elec- 
trical Supply Co., 65 Oliver 
St., Boston, Mass.” 








The BEST LAMP MADE 


Is THH—— 


“DIAMOND.” 


Give it a trial and you will be convinced. 
Made to Fit All Sockets and Any Voltage. 


WRITE FOR PRICES. 


MANUFACTURED BY THE 


LINCOLN ELECTRICAL MiG. CO., Lincoln, Neb. 


To meet the inquiries and wants of the Electrical Trade, we have 


a new head to this machine for the coverin 


insulating compounds now in use. 
and finding them giving yood satisf 





FOR SALE BY THE 


“mrs EDARED WW. CLARK, ™capust, 


LINCOLN EL .ECTRICAL SUPPLY CO., Lin- FRANKLIN ELEC, CO, (Kansas City, Mo. 
LA I enver, Co R - 
Si. LOUIS: BLECTRIC AL SUPPLY CO.,|SIOUX CITY ELECTRIC SUPPLY CO. ubber Molds and Rubber Machinery a Speciaity 





St. Loui Sioux City, Ia. NO. 31 WELLS STREET, HARTFORD, CONN. 


Afford the Only Reliable and Efficient Means for 


ALL-NIGHT ELECTRIC LIGHTING. 


All Other Devices are Crude, Expensive, and Unsatisfactory. 








THE BRUSH ELECTRIC COMPANY 


Has established its broad foundation patent for Double-Carbon Arc Lamps, No, 219,208, 
having won four distinct infringement sutts in the United States Courts, two of them on final 
hearing, the decisions being rendered by Judges Gresham, Blodgett, Brown and Ricks. 

The public is warned against the use of infringing lamps or any crude substitute for the 


Brush invention. 


Ace Lighting Apparatus 
Electric Motors and Generators, 
Alternating-Current Apparatus, 
Incandescence Lighting Machines, 
Carbons for Arc Lighting, etc., etc., ete. 


THE BRUSH ELECTRIC Co., CLEVELAND, O. 


S 
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FLECTRIC MINING APPARATUS, 


MANUFACTURED UNDER THOMSON-HOUSTON AND VAN DEPOELE PATENTS. 


The Most Successful E8éctric ‘Mebercround Haulage Plants 
in. the World. 


ELECTRIC PUMPS FOR MINES, 


To Work Under Varying Heads and of Varying Capacities. 


THE VAN DEPOELE PERCUSSION DRILL, 


Is the Only Practical and Successful Electric Drill on the Market. 


Electric Coal Cutters, The New Arc Coal 3 
Cutter, The Solenoid Cutter. 


ELECTRIC HOISTS FROM 1 TO 500 HORSE-POWER. 


WRITE FOR SPECIFICATIONS, ‘CATALOGUES AND INFORMATION, 


THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, 


620 ATLANTIC AVENUE, BOSTON, MASS. 





THE THOMSON-HOUSTON ELECTRIC COMPANY. 


—MANUFACTURER OF— 


FLECTRICAL SUPPLIES. 


Every appliance necessary for the construction, maintenance and operation of 


CENTRAL STATIONS 


—AND— 


ISOLATED PLANTS. 


Send for our new 200 page illustrated catalogue containing descriptions and prices. Write for 


Catalogue of Electrical Supplies. 


THOMSON-HOUSTON ELECTRIC CO, 


higan Ave., Chicago, I}. 
62O Atlantic Ave. Boston, Mass. 148 Michig 

Geuld Building, Atlanta. Ga. 406 Sibley Street, ‘St. Paul, Minn. 
115 Broadway, New York, N. ¥. SOO Arch Street, Philadelphia, Pa. 






German National Bank Building, Pittsburgh, Pa. 1333 F Street, Washington, dD. C. : 
S31 New York Life Building, Kansas City, Mo. New Kirk Building, Syracuse, N. Y. 
116 North Third Street, St. Louis, Mo. 264 West Fourth Street, Cincinnati, O. 
15 First Street, San Francisco, Cal. Front and A Stsa., Portland, Ore. 





202 Alamo Plaza, San Antonio, Texas. 
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Tn WARD” ARG LAMPS. 


Direct Dikrarit lagantiescerit Plants, 


isolated or Central Station, 6 1-2, 8 or 10 Amperes, on any Voltage from 50 to 250. 






















ALTERNATING GURRENT _ INGANDESGENT PLANTS, 


lsolated or Central Station, Voltage of Secondary, 45 to 55. 


POWER CIRCUITS, 


110 to 500 Volts. 


Street Railway Circuits, 


Any Voltage, 10 in Series on 500 Volts. 


Special Lamps for Photographing, Photo-Engraving, Focusing, 
Theatrical and Search Light Purposes. 


WE GUARANTEE EVERYTHING WE MAKE TO BE AS REPRESENTED. 


Catalogue Mailed on Application. 


ELECTRIC CONSTRUCTION & SUPPLY CO.. 


Telephone Building, NEW YORK CITY. Phenix Building, CHICAGO, ILL. 
ESTABLISHED, 1881. 


~, SAWYER-MAN | |- 
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ileus | \CANDESCENT [LAMPS] 
Se SOCKETS, 
| . “ 3 S ~~ wh » ; | c Uf- Ou Vs 7 S 7) we hi AN E. LC. 


NEW YORK LAMP FACTORY Capacity, 20,000 per day. 


Our Extensive Sneneroring Facilities Ensure prom 


PROMPT AND EXACT EXECUTION OF ORDERS, 








Advantages Which Can Be Appreciated in the Busy Season. 









SAWYER-JWAN EXLECTRIC CO. 


510 to 534 West Twenty-third Street, 


NEw ENGLAND OFFICE : WESTERN OFFICE: 


620 ATLANTIC AVENUE, NEW YORK CITY. 217 LA SALLE STREET, 


BOSTON, MASS. CHICAGO. ILL. 
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THE EDDY ELECTRIC MFG. 0 


Makes a Specialty of the Complete Equipment of Factories with 


ELEGTRIG POWER 


EDDY POWER GENERATORS, 


ANY SIZE UP TO 300 H. P. AND ANY VOLTAGE, 


— THE EDDY ELECTRIC MOTOR 


DEcEMBER 109, 1891. 






















Is Simple, Efficient, Durable, Economical and Always ee cae 


4 ies THE EDDY ELECTRIC MANUFACTURING CO, 


WINDSOR, CONN. 








me 136 Liberty Street, - - NEW YORK 341 The Rookery, - - - OHIOAGO 

“ie ae = 92 Franklin Street,  - - : BOSTON | | Rialto Building, - - - KANSAS OITY 

= 506 Commerce Street, - - PHILADELPHIA | 134 East 6th Street, - - §8T,. PAUL 

170 Second Street, - - PORTLAND, ORE.’ 409 West Michigan Street, - - DULUTH 

. “THOS, STURGIS, President. Cc. P. MACKIK, General"Manager. : WM. C. LANK, Secretary and Treasurer. i <oe eabean 





ELECTRIC SECRET SERVICE ‘Company. 


| AS BROADWAY, NEW YORK. 


INDIVIDUAL ARG LIGNT ™ MOTOR GUT-OUT. 


’ Lamps or Motors cut in and out at will from Central Station without disturbing others on same Circuit. 


ae This System Saves Mileage of Circuits, Makes Scattered Business Profitable 
and Secures Payment for Ewery Hour of Light. 





=ANN OUN CHIMEHIN T= 


' 
), | The business of ELECTRIC RAILWAY SPECIALTY COMPANY, of 25 
Broadway, New York, has been combined with, and will be 
hereafter conducted under the name 


R. D. NUTTALL COMPANY, 


MAIN OFFICE AND FACTORY, ALLEGHENY, PA. EASTERN OFFICE AND WAREROOMS, 29 BROADWAY, NEW YORK. 


The R. D. NUTTALL COMPANY will continue their business as Manufacturers of and Dealers in 
ELECTRIC RAILWAY SUPPLIES, and will make it a point to serve their customers 
promptly. 



























TELEPHONES AND TELEPHONIC APPARATUS 


—FOR EXPORI TO— 


SOUTH AMERICA, GENTRAL AMERICA AND WEST INDIES. 


Bell Telephones, Blake Transmitters, Magneto Call Bells, 
Complete Telephone Sets of all descriptions and Switchboards of all sizes, 
——WITH ALL THE LATEST IMPROVEMENTS.——— 
A New Telephone Set for Export, just out, prices greatly reduced. 
PATENTED TELEPHONIC APPARATUS and Supplies of all sorts for Export to the above points at LOWEST PRICES. 
NO ROYALTIES. 
















FOR PRICES AND ALL OTHER PARTICULARS APPLY TO 


THE Bett TELEPHONE ieee OF CANADA, 
MONTREAL, P. Q. 












THE onan WORLD. DECEMBER 19, 1891. 


WEA E: BES Ir. 


COLUMBIA L. LAMP, “ECONOMIC” LAMP 


LONG LIFE, HIGH EFFICIENCY, 
MAINTENANOE OF CANDLE a 
MADE TO FIT ALL SOCKETS. WwW i4 * ? 
Because it has 


THE LONGEST LIFE. 

IT RETAINS ITS CANDLE POWER. 

IT WILL.NOT DISCOLOR IN USE 
AND IT IS WELL MADE. 


Any Candle pandle Power. 
Any Voltage. Any Base. 


GIVE IT A TRIAL. 
VOU WILL USE NO OTHER 


MANUFACTURED BY 


SCHAEFER Eeonomie Electric Mf. Co. 


cling Cut-out,| *°s=s=a2~ 


CHAS. L. EIDLITZ, 
Strongest, Simplest, Neatest 10 West 23d St., New York City. 
Northwestern Agents : 
and Best in the Market. NORTHWESTERN ELECTRI- 
: CAL SPECIALTY CO:, 
1017 Chamber of Commerce, Chicago. 
For New England (excepting Conn.): 
Send for Catalogue and Price-List. | PETTINCELL ANDREWS CO. 
196 Summer St., Boston, Mass. 


COLUMBIA * ~ Philadelphia and Vicinity. 


NOVELTY ELECTRIC Co., 

50, 52, 54 N. Fourth Street, Phila. 

INCANDESCENT) %®Suncurn aseatee 
LAMP Cco., SOUT Lanehbura, Va. co., 


anadian Agents : 


(912 and 1914 OLIVE STREET,| tHe cawapiaw evecrric 


CONSTRUCTION, MFC. 


ST. LOUIS, MO. pa eeOEEY SO, 


For the Provinces of oo Scotia, New 


New Y ork Agents, Parmly, Mitchell & Co., Telephone Building, New York City. Brunswick and Prince Edwards Island: 
Pacific Coast Agents, Paul Seiler Electrical Works, San Francisco, Cal. | CANADA ELECTRIC CoO., 
Ma en, & Co., Agents, New Orleans, La. | Amherst, N.S. 
Post & Co., Cincinnati, O. 


ExceLtsior ELectrric Co. 


WILLIAM HOCHHAUSEN, Electrician. 

































































FOR ARC AND INCANDESCENT CIRCUITS. 
Wound for Any Current. Perfect Automatic Regulation. 


HIGHLY EFFICIENT AND ECONOMICAL. .. CONSTANT SPEED UNDER ALL LOADS. 








Office 115 Broadway, New York. Western Office: “425, The Rookery, Chicago. 
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VIGTOR_ TURBINE 





STILWELL 












& VITALIS HIMMER, 
ELECTRICIAN 





DRY BATTERY COMPANY 
123 CHAMBERS ST., NEW YORK, 


Manufacturers of Dry Galvanic Cells, ss, uv. 
The Only Dry Cell Ever Awarded Medals. 
Electric Clocks And Electric Novelties. 


BERNSTEIN ELECTRIC CO,’ 
INCANDESCENT LAMPS 


ARC LIGHT CIRCUITS. 


SIMPLE, 





12 Cees. 








RELIABLE, 
DURABLE. 


The only safe socket for Series Lam 
only socket having insulating material 
side parts. 


9 and the 
or the out- 


Send for Illustrated Catalogue. 


620 ATLANTIC AVENUE - BOSTON, 
NEW 


TRANSFORMER 
UT-OUT. 


FOREST CITY 


ELECTRIC WORKS, 
GENEVA, O. 





& BIERCEKE MFG. Co. 


_ ELECTRIC WIRES. 


‘AN EXTRA FINE QUALITY OF SEA-ISLAND 100’s. 





WATER WHEEL, 


ttention of larly adapted ae is called to this CELEBRATED WATER 





WHEEL as particularly ada their use, on account of its remarkably steady motion, 
high speed and great e ficiency. and largé capacity, for its diameter, being double 
the power of most wheels of the same diameter. It is used bya number of the leading electric 


a with great satisfaction. In the economical use of water it is without an equal, produc- 


highest per cent. of useful effect guaranteed. 
SEND FOR CATALOGUE AND. PARTICULARS. 


Our Horizontal ‘* Victor” is highly recommended, as no gears are required, arid it can be belted 


directly to 
The accompanying engraving represents a pair of pos eo TURBINES arranged 
on oe) horizontal shaft, with poviny ite Flume, Draft Tubes. : 
Pulleys complete, all mounted upon a substantial cast-iron bed: plate. entire arrangement 
Vv complete and strictly first-class in every particular. Weare now prepared to furnish Victor 
Turbines, aT, Bom or in pairs, on horizontal shafts, and where the situation admits of their use 
we recommen 


DAYTON. OHTO. 


SEHIAVWYT BROS., 
MECHANICAL . ENGINEERS AND MACHINISTS, 


Specifications and Estimates for 8te»m Plants for Electric Light and Power Purposes. 
ALSO MANUFACTURERS OF MOLD FOR BATTERY ZINCS, CUT-OUTS, SWITCH-BOXES AND INSULATORS 
Repairing Electrical Machinery a Specialty. 


SHAW BROTHERS, 4 and 6 esky PLACE, NEW YORK. 


a for Shaft and Driv 
he 





MARBLEIZED 
ELECTRICAL 
PLAIN PURPOSES. 
Gut-Outs. Awilth-Boards,  Ansulutors. 


ipecial Slate Work of all kinds. Send for Estimates. 


PENRHYN SLATE “COMPANY, ‘101 East Seventeenth Street, New York. 


FINE QUALITIES OF 


COTTON YARNS 


FOR COVERING 








aia 
Sry Ooooeeoocdoodo 


COTS ON Fate) i 7-4) im 4 
¢ YAS Telel-l-l-]-l-l- ht: 


| 


2] 





Mills at Holyoke, Mass. 


as E. ne Selling Agent, 
O. Address, BOX 1717. 


BOsTon. 


“ Gr. BRILI COMPANY, ¥, Philadeiphia, 


Builders of Tramway Cars of all kinds. Patented Trucks for Motor Cars, Electric, Cable, etc. In- 
ventors and Builders of the Patented Maximum Traction Pivotal Trucks. Special attention given to 
cars of new designs. Prices and information furnished promptly on application. 


Western Office: PHENIX BUILDING, CHICACO. 
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UNIO a 


r r 











CYLINDER BATTERY. 





Our Battery Has Come to Stay, and Its Rapidly 


THE CONSOLIDATED 





This ts at, E. M. Cyl- 
ry: 


F. P. Jonses & Co., Buffalo. | 


nder Batte ELEc. APPLIANCE Co.,Chicago. 


WHY SHOULD WE 


GET OFF TNE EARTH 


Because Some of Our Competitors Claim the Exclusive Right and Title to Its Surface? 


ITS SUPERIORITY OVER ALL OTHERS. 


=" No CORROSION OF THE CARBON CONNECTION. #1 





SALESROOMS : 155 Congress and 154 Franklin Sts. 
BOSTON. 


Our Goods Can Be Found at Following Agencies: 


FRANKLIN Evtorric Co., Kabsas City. 
Sr. Louis ELEc. Suppty Oo., St, Louis, Mo. 





Carbon Connection 
is nota Screw, and Can- 
not Corrode Of. 


Increasing Consumption Is Strong Evidence of 


ELECTRIC MFG. CO. 


FACTORY: 355 Congress St. 





STRONGEST AND 
SIMPLEST. 


Wooprorr-Harris E.Ec. Co. »Birmingham, Ala. 
Garg Ciry Ries. sopecy Co., Ab tanbe, Ga. 








x viii THE ELECTRICAL WORLD. DEcEMBER 10, 1891. 


PETTINGELL ANDREWS CoO., 


192-202 SUMMER STREET, BOSTON, MASS., U. SBS. A. 
Send for Circulars and Prices of Our 


** RAILWAY SUPPLIES. ** 








Largest and Most Complete Assortment in the Country. fax Mee Eastern Headquarters for Economic Incandescent Lamps. 
¢ 
NEW ENGLAND AGENTS WIRES AND CABLES 
OUR NEW a | ot NEW DEPARTMENT: | DON’T FORGET OUR 

> Triple-Braid Line Wire. | ELECTRIC GAS-LIGHTING GOODS.) **K. W.’? GOODS. 

| BEST IN THE MARKET. | vw de STILL ON THE TOP! 
SEND FOR PRICES. Gas-Lighting Key S; Don’t use infringements when you can get the genuine 

If you once use it you will use no Spark Coils, Wire, at a lower price. 
other. and all the Supplies. SHND FOR QUOTATIONS. 











“BL IRTON ELEGTRIG NEATER 


FOR USE IN MINES. 


WRITE FOR ALL INFORMATION AND PRICES TO THE 


1 Adams Street, CHICAGO. SELLING AGENTS W. R. MASON, Gen’! Mer. 


ELEGTRIG MERGNANDISE GOMPANY. 
MOULDED MICA 


Switches, Gut-outs, Bases ; ter Electrical Instruments 
IS THE BEST BECAUSE 


It does not warp. It is very strong. It can be moulded into exact size. 


It has been APPROVED by the FIRE UNDERWRITERS of BOSTON, NEW YORK 
and PHILADELPHIA for these purposes. 


THE GOULD @ WATSON GO., 35 Nartford Street, Boston, Mass. 


LAMINAR FIBRE. 


A perfect substitute for hard rubber for insulating and mechanical purposes. Thoroughly homogeneous and practically indestruct- 
ible. Furnished in sheets or tubes of various lengths and thicknesses; can be cut, turned or drilled into any desired shape. Will take 
a very high degree of polish; is also a perfect bearing for light running machinery. 


LAMINAR FIBRE COODS CO., 180 Summer Street, Boston. Mass. 
E A LONG FELT WANT SUPPLIED. 


WRITE FOR PRICES AND SAMPLES OF 


“Crescent ” Overhead Line Wire. It will Surprise You. 
THE CRESCENT INSULATED WIRE & CABLE CO., 


MANUFACTURERS OF ALL KINDS OF 


SEAMLESS RUBBER WIRES AND CABLES. 
FACTORY AND MAIN OFFICE, TRENTON, N. J 
JOHN A. ROEBLINC’S SONS CO., Ceneral Western Agents, 17! and 173 Lake St., Chicago, Iii. 


FORT WAYNE | ELECTRIC Cc Cco., 


FORT WAYNE, IND. U.S. A. 








“Slattery” Alternating and 
““‘Wood” Arc Apparatus. 


BRANCH OFFICES: 
NEW YORK, - - - 115 Broadway. 





PHILADELPHIA, - - 907 Filbert Street. 

PITTSBURG, Pa., . - 533 Wood Street. 

CHICAGO, * - . - 185 Dearborn Street. 

SAN FRANCISCO, - ~ 35 New Montgomery Stree}, 

BUFFALO, N. Y,, “7 & ‘228 Pearl Street. 

TORONTO, Canada, ~ « 38 York Street. 

Mexico, F. Adams’ Successors, -* City of Mexico, 
FACTORIES: 





FORT WAYNE, IND. BROOKLYN, N, ¥, 


& 
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HO! HO! WE'RE IN IT. 


IN MANWYZ Ww a ys. 











Good Goods. Low Prices. Satisfaction Guaranteed. 











asa 


PAISTE D. P. SWITCH. 


15 AMP. 


Be PISTE {0 AMP. §.P 


The only reliable 


one. Hundreds of 
Not 38 or 4 pieces ot 


brass thrown together 
and called a switch, but 
built on a_ scientific 
principle 


Central Station men 
now write: ‘‘We are 
sick of using 8 pieces 
of brass, whichsome 
call a switch, but 
« hich we call a sell.’ 





PAISTE 5 AMP, S. P. 


The little midget 
has all the good 


CHINA SWITCHES, 


We still lead in this 
line. Our latest impor- 


tation, Rovat Wooster qualities of the 10 





Ware. Tne ideal switch Amp. Remember 





for the ideal house. we use in both sizes 


Size—5 Amp., 10 Amp., 3 Way. 


bind posts and steel 
handles. 


THE PAISTE CALENDAR FOR 1892. 


(SIZE 11 BY 9 INCHES). 





yr veaen 


A penny spent for a postal card will secure one of these handsome engraved calendars. 
Thousands to be given away. It will do you good; it will do us good. 





We Guarantee Our Prices to Be as Low as the Lowest. 
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The Weston Standard rd Voltmeters and Ammeters. 


These Instruments are the most accurate, reliable and sensitive portable instruments ever offered. 
A large variety of ranges to meet the requirements of all kinds of work. 


SEND FOR ILLUSTRATED CATALOGUE. 


Address WESTON ELECTRICAL INSTRUMENT CoO., 


Office and Factory, 114 & 116 William Street, Newark, N. J. 
PHC Nix IRON WwOoRES COMPANY, 


Simple, Condensing | MEADVILLE, PA., 
MANUFACTURERS OF THE 











Tandem AND | 
5 1 éé ” 4 
a Sa | “DICK and CHURCH” AUTOMATIC CUT-OFF ENGINES, 25 TO 500 H. P. 
: | a ae Engine has no Danes for Seon ao and aos It oe amy 
‘a i | Scopes ul non-condensing engine on a variable on’t Fail to see our 500- vertical engine 
Cross Condensing, || e build Manning Vertical Boilers, Horizontal Tubular Boilers, Munn Patent Feed- wahue Heaters. 
Compound, Horizontal | We make a specialty of Complete Power Plants for Electric Railways. 
Triple Spe he = pe || NEW YORK OFFICE: -s QHICAGO OFFICE . 
Expansion. Vertical. 15 Cortlandt Street. 418 Chamber of Commeree Building. 











-SOLID_ BRAIDED CORD. W 
La ee et Is the most dur- AGN oy W Pe 
Z__ ag oe ae =e able for punneing 


= Are amps, 
(hana... BEST INSULATION. HIGHEST CONDUCTIVITY. 


Send for Samples and Prices. 
SAMSON CORDAGE WORKS PROMPT ATTENTION. 


re ATLANTIC COVRIENG CO.., 


Springs, Rolls, Valves HEWTOW RUBBER C0. Sloage Ballery Cols, ===): PLYMOUTH, MASS. 
| OSTRANDER'S NEW IRON BO ELECTRIC BELL. 4 
















BOSTON, MASS. 











FACTORY: NEWTON UPPER FALLS. OFFICE: 116 BEDFORD STREET. MANUFACTURERS 
Oral, Electric, And Bells, 
eo ” ey ONES «az, SOni’ , Pneumatic Speaking 
CONTRACTING MANUFACTURERS OF 
Electrical and Special Machinery achat sa Ss 
And Dealers in all kinds of Electrical Supplies Sessnatatges \deguenaredianan 
602 AND 604 WEST TWENTY-SECOND STREET, NEW’ YORK. W.R. OSTRANDER & CO., 195 and 197 Fulton Street, New Wort. 
JAMES JONES, late of PEARCE & JONKsS. JAMES JONES, JR., with PEARCE & JONES. Factory: DeKalb Avenue, near Knickerbocker, Brooklyn, N. Y. 





Ww. P. HALL, President, S. Gru.Morg, Treasurer, A. W. HALL, General Manager. 
Ss “anon YounG, General Agent. 


THE HALL SIGNAL CO. 


50 Broadway, New York. 340 The Rookery, Chicago. 


OUR APPARATUS IS IN SUCCESSFUL OPERATION ON 20 ROADS. 


an 
Hall System of Automatic Electric Signals, Block Signals, Highway .Grade-Crossing } C= 





Signals, Switch Signals, Station Signals, Interlocking Grade-Crossing NATIONAL INDI 2 RUBBER CO. 
Oe ee Seamless Rubber Insulated Wires and Cables: 
sete icin aati aa SAMUEL P. COUR Pronto fat Fi RMIC © MINOFT, Go’ Ma 





We have established an exhibition-room in connection with both our New York and Western 
offices, and would he pleased to have railway officials call and view the same. eee = 


POLES. 
1 Ss S95 2m. CANVAS JACKET WOVEN | Weatherproof Wire. 


BISHOP India Rubber Wire. 
ELECTRIX Sockets and Specialties. 
KCALEN DERS}|  “hcinnscevr time 
RUSSELL Are Lamps. 
MURRAY Railroad Switches, 
FOR TE GIANT Swivel Trolley Clamp. 


ELECTRIGAL MULTITUDE. U sa 





We will save you 
money 


ON ALL 


Electric - 


AND 


SEE PAGE XIX THIS ISSUE. 





BEFORE Seine 
wei Us. 


ILLINOIS ELECTRIC MATERIAL COMPANY, 


SIZE lisaxxi9, BNGRAY #1 i168 FIFTH AVENUE CHICAGO ILL. 


Drop a Penny (Postal) in the Mail Box Slot and Get One. 











CO. 


611. 





HE fa 
eng 


feature is 
over 150 pe 


on 
125 pages 
about the e 

Pric 
Paid to any 





F 
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ei I by JAS. SCHAWEL & CO., *4,20°7.-2*:| THOMAS APPLETON, M. A. S.C. E 
Gardam’s Light, Sensitive Drill Press, TINUM a ey ! he ioe : soe 
erredieaeyeemueneetrt oot Tbs PLATINUM iia tar me Civil Engineer and Architect. 


ice. $15 lar to 
Designs and superintends construction of 
Wm. GARDAM & SON, 98 John 8t., N. ¥. City. < The Electrical a electric railways, electric light and power 
| Construction Co. ers stations, steam, and water, power plants, 
J. STANFORD BROWN, E. E. Correspondence Solicited. 305 RIALTO BUILDING, CHICAGO, ILL. 


CONSULTING AND SUPER- Wm. 8S. TURNER Pres. Gro. A. BELL, Vice-Pres. J. LgsTER WOODBRIDGE, Secy. and Treas, MOULDINGS! 
VISING ENGINEER. |WOQODBRIDGE & TURNER ENGINEERING CO., 


611 & 612 Electrical Exchange Building. , Ae tac CONSTRUCTING Cherry Street Moulding & Planing Mill 
° ELECTRICAL AND MECHANICAL ENGINEERS. 
136 Libe 36 Liberty St. - NewYork. St., NewYork. Especial attention given to the Complete Equipment of Modern Electric Light and Power Plants. 459 nee a ene Noe York. 


FOR ELECTRICAL 47 Times Building, New York. Mouldings for all kinds of Electrical work. Send 

PURPOSES. TELEPHONE CALL, CORTLANDT. tor Ulustrated sheet No. 1, of Mouldings kept in 
stock. 

Send for Samples and IMPROVED : —_— 

Prices, = Screw-Cutting ; : Dr. Jerome Kidder’s 

€ SuperiorElectro-Med- 

BOWERS BROS., ; leal Apparatus and 

| 


Foot and Power A Milli-A me 
121 LAKE STREET, CHICAGO. matt Hates sre carefully and srarnieiy, bul and ate Ei beewe: _ 


and are or Physicians, Surgeons 
Works ad ant to use of Seocdly. We Write and Family Use. Send 


for a catalogue and men- 
zane SEBASTIAN-MAY CO., tion THE ELECTRICAL 
163-169 Highland Av., Sidney. 


Automatic Arc-Focusing Lamp 


der Mfg. Co., 820 
Broadway, New York 
For Photo-Engraving, General Photography, 
Stereopticon and Theatrical Uses, 



































“NOTHING SUCCEEDS 
LIKE SUCCESS.” 
Eleventh year. 
Sole Makers: LAW TELE- 


a a COns ve John St., 








3 Bs Five 


ater and Dairy Pails, Wash Basins, 


The Lamp works on any direct incandescent ousnent. takes 
Pitchers, Milk Pans, Spittoons, Slop 


10 to 25 ampéres, and burns at 50 volts, giving c PF 000 to 5,000. 
The sone are 9 oY of the representa ive photo-en Jars, Mats, etc. Guaranteed, Light, 
gravers, etc, o use 8 lamp: durable. Plain and Decorated, 
we sents G. Hock wood, 1440 Broadway; Sun and Shade, 137 rade-Mark orit 
W. 23d St.; N. Y. Engraving and Printing Co., 320 Pearl St.; Always bears this = ra aren oe 
M. ” Alien & Co., 192 Water St.; Star Eng. Co, , Judge E Sa ee ik kt 
Bu rene 5th . ee and 16th St; N. Le ‘Photo- seo Ate - 
ve. ectro-Lig ngraving Co., cor. Ann an 
William: A. Tan uerey, 4th and 6th Ave.; H.C. Brown, 80 PURE ALUMINUM 


5th Ave.; Nationa Phototype Co., 16 and 18 Reade St.; Cen- 





tral Bureau of Engraving, 30 Vesey St.; J. E. Rhodes, 7 New THE PITTSBURGH REDUCTION 
st SEW YORK New York Amateur Photo. Society, 115 W. 38th COMPANY 

t.—N , 

ose ody & Co “tis DeKalb Ave.; United States Printing Co., 95 Fifth Ave., Pittsburgh, Pa., 

* Hartford Life Ins. Co., Hartford, Conn,; Declos Bros., Man- Cee. Alsmines d mapenreet te. be 
chester, N. H.; Electro-Tint Eng. Co., 726 Chestnut t., Phila- eee been” ane. 
detphia Phila. Phototype (o.. 709 Sansom St.. Philadelphia; Srtaes given “ sould in a 

Engraving Co. 2 Boylston St., Boston; Chicago Photo- rations Meals, Wise and Cast- 


En i ae ‘Eng. C Co., Oregon; Desbarats & Co., Mont- 
oar A. More:, City of Mexico, Mexico. ings at best oe h. at a 
reeLECTHO- ‘GALCIUM ‘Lamps are used in Broadway Aluminum polis bleforh ees 

Theatre, Union Fquare Theatre and ( ‘asino.} New York; Grand peed pon nape cotta cg 
pera House, Chicago; Duquesne Opera House, tsburg 

Amph. Auditorium, St. Louis; Stuart Robson Company and Aluminum solder. 


many others. CORRESPONDENCE SOLICITED. 


The HUNTINGTON SEARCH and POSITION LIGHT RRR te eC Ee 
is Conceded to Be the Best. ———— 


The Sollowio€g ors are a.few of the vessels equipped with it: WA L K E R A M M ET E R s. 


STEAM JACKET 


FEES. WATER 


aaa 


a SM is La SAVES S'tTEAMERS Armeria,” U.S. Lighthouse Dept.; ‘““Rhode 
2 FUEL Island,” ““Massachusetts,’’ “‘Connecticut,” P. & 8S. 8. 8. Co, ; Accurate. Reliable. Cheap. 
Se “ “J. D. Jones, ” Merritt Wreckin Oraqnization; “Seguranca”’ 
a and “Vigilen ia,” U.S. & Brazil Mail S. S. Co, ; “ “Wallawalla, , 
INCREASES “Umatilla,” ‘*) ariposa,” Pomona,” “Santa Rosa.” O.8.8.Co., Tye 
STEAMING San Francisco, Ual.: Ferryboat “Piedmont,” C, P.R.R. ; “Alex: ater 2 
andria,” Alex. B.S. S.Co.: ; ‘“*Mary E. Webb,” Buffalo; * Neuse.” 
ory Cone Elizabeth City, N. C.; “Royal,” Evansville, Ind. ; H.| f Salas DISCOUNT 
: Northam,” N, AH. Ss. 8. Co.; ‘Manitoba,’ Can. Pac. R. R: Co. | [aia atl 
STRONGEST la eS} YACHTS. —‘“Almy,” “Alicia,’’ ‘Aztec,’ “Sapphire,” “Rom- - er 
rset | Pies Lcoes TO THE 
ra TTT rT = rs This light is used on the tower of Madison Square Garden, 
; New York World (election returns flashed Nov. 3 were read 30 
miles away), Star Theatre, and many other prominent build- TRADE. 


ings in Eastern and Western cities for signaling purposes. 
MULTIPLE SERIES LAMPS, for incandescent and 


= 


power citcuits. 
al Re The Scott Electrical Mfg. Co. 
Abate 26 LIBERTY STREET, NEW YORK. : PR Ca Ss oe 
send for Ilustrated Catalogue. 136 Liberty Street, New York. 

| : EEN Ee Ww mw Tron. 
| SwGRES | CONSULTING AND CONTRACTING ELECTRICAL ENGINEER. 
ee Complete Light and Power Plants erected. Mining and Special Machinery. 
Switch- Boards. MANUFACTURER'S AGENT, 
| | TACOMA, ” ° ° ~ ~ WASKEI. 

For all uses where heavy duty is required. | 
| ae 
| c. S. VAN NUIS, 136 Liberty Street, | WAGNER-QUEEN 

aa Portable Voltmeter. 





























Direct Reading on both alternating 
and direct circuits. Accurate within 


ios ' jj 
tf one per cent. Prices, $27 and $28, 
according to capacity. Send for illus- 
trated descriptive circular No. 265. 
& 


| 
QUEEN & CO., Makers, 





PHILADELPHIA, 


REVISED AND ENLARGED EDITION. 


HE favorable reception and rapid sale of the first editions of this valuable book for 
engineers has led to its thorough revision and enlargement. New chapters on 
Electric Motors, Leak Detectors, etc., have been added. The most important 
feature is the addition of Part Il., ALTERNATE CURRENT APPARATUS, containing 
‘ver 150 pages of descriptive matter and 51 illustrations. The complete edition contains 
) pages of deser iptive matter, and 130 illustrations of Electrical Machinery used in and 
about the engine room. 

Price of Parts 1. and Il., handsomely bound in cloth, in one volume, $2.50, postage 
paid to any address. Send for catalogue. 


FREDERICK KEPPY, 


Publisher of Scientific Boeks, 
BRIDGEPORT, CONN. 





Bortinc & TURNING MILLS 
TURRET MACHINES, 


al 


BripGeErPoRt MacHine loot Works, 
E.PButtaro,PRopR, BripGerort.Conn, 
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McLennan’s Compounds. 


The wire used in wiring a building may be the 
best that can be obtained in the market and still 
be rendered worthless by using a poor insula.ing 
compound at the joints. 

This can now be overcome by using McLennan’s 
Insulating Compound, It is far ahead of all others. 

When properly applied the joint has as perfect 
an insulation as the insulation of any part of the 
wire, 

This is the only compound ever introuduced that 
will show such a test, 

Ask your supply house for it, and if they do not 
keep it send to me, K. McLennan, 3841 Forest Ave. 
Chicago, LIl.. sole manufacturer of Gal2’s Commu- 
tator Compound aod McLenuan’s Insulating 
Compound. 

WANTED—First class Incandescent wire- 
man, who is supplied with neces ary tools 
for general repa.rs, would like an offer during 
the next ten days, West or South preferred. 

Competent No, !. 
THE ELECTRICAL WoRLD, New * ork. 

WANTED.—By a young man having a good 
technical education, and who has had two 
years’ practical experience in the installation 
of electric light plants, a position with con- 
tractor, central station or railway. Address 


» as ea 
THE ELECTRICAL Wor.LpD, New York. 








WANTED—A position affording a constant 
opportunity to gain some knowledge. One 
anda half years’ experience in motor. wind- 
ing of different styles and putting the ma- 
chines together, beside years of practice in 
my shop at home and elsewhere; willing to 
do anything in the electrical line. Age 23. 
Address, J. LUNDIN, 

105 West Seventeenth street, New York. 

WANTED—-A competent man understand- 
ing the manufaciure of incandescent lamps. 
Address L. H. H. No. 2 

THE Evectricat Wor.D, New York. 

WANTED—Inside and ourside wireman. 
Must be a man of good habits, and able to do 
his own pole work. Systems used Westing- 
house Alternating and Wood Arc. A steady 
position and good salary toright man. Ad- 


dress, 
PENN YAN ELEC. LIGHT & POWERCO., 
Penn Yan, N. \. 





WANTED —A first class electroplater, nickel 
and bronze,in a large Western city. Must be 
active and thoroughly competent to supervise 
the putting up, arranging and running an 
entire new plant. Address, giving references, 
experiences, etc., in full, 

ELECTROPLATING, 
care Murray Hill Hotel, New York City. 


WANTED—A skilled engineer for Edi- 
son Central Station. Must bave engineer's 
license, be a thorough mechanic, and tuor- 
oughly understand Edison apparatus. No 
applications will be considered except from 
those sending with aprlication testimonials 
as to character and all the above points. 

THE * TEMPI.t,” 
Montreal, Canada. 


FOR SALE. 


The strongest, simplest and most efficient 
dynamo or motor ever designed. Patent just 
issued. Reasonable prices. Address, 

MOTOR, 
THE ELECTRICAL WORLD, 
620 Atlantic Avenue, Boston, Mass, 


For Sale. 


Two 250-light dynamos, both new, one of 75 
vane the other of .100 volts, could be run at 
110. 


A. G. KETCHUM, 
Wincbendoa, Mass. 


For Sale. 

Four compound wound, self-regulating 50- 
h. p. generators, complete, ready for opera- 
tion, with rheostats; 440 volts potential; in 
excellent condition. Suitable for railway 
circuits. Apply to 

WILLIAM RING, 
529 N. Prince St., Lancaster, Pa. 


For Sale 


For SALE—One 35-light 2,000-c. p. Thom- 
son-Houston Dynamo with 35 2,000-c. p. single 
carbon lamps complete with wall cont oiler, 
automatic regulation and adjusting base. 
Apparatus in first class condition, 

PERU ELECTRIC MFG, CO., 
Peru, Ind. 


ABARCAIN. _ 


Complete Electric Lighting Plant, one 30- 





light Thomson-Houston Are Dynamo; one | 


650-light Fort Wayne Alternating Incandes- 
cent Dynamo and two ‘Thomson-Houston 250- 
light Incandescent Dynamos; one 100 horse 

wer boiler; two 64 horse power Russle 

ngines, also lamps, wire, etc., etc. 

For terms address, 
THE CAPITAL NATIONAL BANK. 
Bismarck, N. Dak. 


EXCELSIOR DYNAMOS 


For Sale—Two 25-light 12-ampére Excel- 
sior Arc Dynamos, with Automatic Motor 
Field Regulation, Sliding Tracks and Pul- 
leys, with 50 Single Lamps, in prime condi- 





tion. 


ROSE ELECTRIC LIGHT SUPPLY CO.. 


1106 PINE STREET, ST. LOUIS, MO. 


ia 


nner ek Ee ce merrmcencnne 


IMPROVED => £@& tg Bg ENGINE 


HORIZONTAL AND VERTICAL, SIMPLE; COMPOUND AND TRIPLE, 





AS BUILT BY 


COMPANY. 


OFFICE : 


15 Cortlandt St., New York. 


Marks the latest step in Modern Steam Engineering. It is built in new shops, with 
new tools, from new patterns, and after long experience. In ECUNOMY, FINISH and 
REGULATION we mean it shall have no rival. 5 

REPRESENTATIVES : 
W. B. PEARSON & 00., Home Ins. Bldg., Chicago, T1!, | A. M. MORSE & CO., Commercial Bldg., St. Louis, Mo. 


THOS. G. SMITH, Jr., 11 Hammond Bldg,, Cincin- | 


nati, 0. 


HYDF, BROS, & 0O., Lew-.s B ock, Pittsburgh, Pa. 
MEAD & STRINGHAM, Hammond Bldg., Detroit, 
Mich... 








W. A. DAY, 128 Oliver Street. Boston, Mass. 


FOR SALE. 


Two 20-h. p. Eddy Electric motors, 220 volts 
each. Complete with rbeostats and compara- 
tively new. Usedaboutsix months. Will be 
sold cheap. One 40-h. p. ‘‘SSouthwalk” high 
speed engine, new. One 50h. p. ‘“‘Southwalk” 
high-speed engine, slightly used. 

L. F. SEYFERT’S SONS, 
437-441 N. Third St., Philadelphia, Pa. 


For Sale. 


1 No. 6 Brush Dynamo 15 Light, 2,000 c. p. 

22 Old Style Single Brush Lamps. 

2 Old Style Double Brush Lamps. 

This machine has been running successfully 
since July, 1890, till replaced by a 50 Lighter. 

1 Edison (Howell) Voltmeter, range 90 to 
145 or 180 to 290 volts. Good order. Cost $45. 
Will sell for $25. 

1 Magnetic Vane Ammeter, range 0 to 25 
ampéres. Cost $22. Will sell for $12. 

100 pounds No. 17 BWG. double C. C. mag- 
net wire. 

120 pounds No. 16 BWG. D.c ec. magnet wire. 
Will sell either or both lots for 20 cents per 
pound. This wire was taken off two big ar- 


matures, andis in good order except being 


stained with shellac. It is carefully coiled, 
in 20-pound lengths. Gcod condition, guar- 
anteed,. 


Address CANTON ELECTRIC LIGHT AND 


POWER COMPANY, Canton, O. 





FOR SALE. 

A number of fifteen and thirty light Jen- 
oar Cymmnes with lamps; price, respectively, 
$400 and $600. Also four Buckeye engines, 
cylinder 15 x 18, fly-wheel 9 ft. x 16 in. face; 
dise-cranks and automatic cut-offs. Price, 
$1,000 each f. o. b. cars New Orleans. For 
particulars apply to 

LOUISIANA ELECTRIC LIGHT CO., 

52 Union street, New Orleans, La. 


- For Sale. 


Six 400-light T.-H. Incandescent Dynamos, 110 
Vults. Perfeet order. 

Three 25-Jight 2.000 c. p. American Are Machines. 
Perfect Order, 

Two * light 2,000-c. p. Sperry Arc Machines. At 
order. 

Eighty 2,000 c. p. American double Carbon Lamps, 
used three months. 

Two 400-light T.-H. New Armatures. 

Seven hundred Goose Necks, sockets, lamps, etc. 
Complete. 

Fifty Miles No. 10 American Electric Co. Wire, 
good in 14 mile coils, used | year. 

Seventy American Single Carbon 2,000-c. p. Arc 
Lamps. Al! order. 

Two 70-h. p. 700-Volts Edison Generators. Used 
6 mos. : 

Ten 5-h p. Sprague Motors. Used 6 mos, 

High Speed Engines and Full Station Equipments, 
Poles, etc. 


‘John E. Beggs Mfg. & Supply Co., 
| 


714 CORTLANDT STREET, N. Y. 





ort Apparatu 


IS ECONOMICAL, 





~~ 


| BOARS... ..ceecceeeeeeeece ee ceeeneen ee wanes 


Oe RIIEENS occu. cke'sc un vdeeeererthastiieunete bes 


TOD CATR voice tasveccsnedsctscaay Syeep Geen sss 





| 10 CARS... 2... seeeveeeeeees < perating Expenses, 34 per cent. of gross receipts. 





SCHUYLKILL ELEC. RY. CO., Pottsville, Pa., 


ian ponpeaea ewe ..REPAIRS, $0,008 per car mile. 


MUSKEGON RY. CO., Muskegon, Mich., 
jas dbase tower aks REPAIRS, $0.002 per car mile, 


ROCHESTER RY. CO., Rochester, N. Y., 
aa cdp ha deaasabr et REPAIRS, $0.004 per car mile. 


GOOD HOH OHO H0OOO8 OOOO 


SHORT ELEGTRIG RAILWAY CO. 


CLEVELAND, O. 


TO INVESTORS. | 


For SALE—A well established and thor- 
oughly equipped electric light plant, both arc 
and incandescent, in growing city of 12,000 
— Everything in first class con- 

tion. 

Capital $30,000. Gross income 50 per cent.; 
long time contract for street lighting. 

e fullest examination by t Teens 
to invest, solicited. Address ‘“‘ W.” 
THE ELECTRICAL WORLD, New York. 


PROPOSALS. 


MUNICIPAL BUILDING, | 
MoBILE, Dec. 10, 1891. 


ELECTRIC LIGHTING. 


The City of Mobile will receive bids for 
electric lighting. 
Ist. To erect a 200-arc light plant, as per 

specification. 
2d. A contract for lighting the city with 181 

arc lights, as per specifications. 

All bids to be filed with the City Clerk 
by 12 o’clock m, Dec. 31, 1891. 

Specifications furnished at the offiee City 
Clerk, Mobile, Ala. 

The city reserves the right to reject any 
and al) bids. 

JNO, F. SUMMERSELL, City Clerk, 
Mobile, Ala. 


$$$38$83 3385 


DO YOU WANT TO SELL 
! YOUR 

BONDS OR STOCK ? 

Electric Light, $treet Railway, Ga$, Water-Work$, 
$tate, Municip 1 or Corporation. 
{| Will Buy Them from You. 
Addre$$, with full de$cription, 
WILL C. TURNER, Broker, 


(Formerly Secretary and Manager Columbu§ (0.) Edigon 
Electric Light Co.) 


Equitable Building, 120 Broadway, Room C. 
(Mercantile $afe Depo$it Co.), New York City. 


References: F. C. $e$$ion$, Pregt. Commercial Na- 
tional Bank, Columbus, 0.; Garfield National Bank, 
N. Y. City; Chemical National Bank, N. Y. Cit 
Marr, Pre$t. Marr Con$truction Co., Pitt$burgh, Pa.; 
Emer$on McMillin, Pre$t. Laclede Gag Light Co., $t. 
Louig, Mo.; W. $. Andrew$, Edigon General Electric 
Co., N. Y. City; Jame$ $. Humbird, Wegstinghouge Elec- 
tric Light Co., Pitt$burgh, Pa.; E. L. Bemi$$, $ecy., Treas 
& Gen’! Manager Edigon Electric Illuminating Co., New 
Orlean§, La. 


$$$$S$$S8 
BETTS MACHINE C0. 


WILMINGTON, DEL. 
MAKERS OF 


—_qqqeee MACHINE TOOLS 
TURNING AND BORING MILLS, 


SLOTTING MACHINES, 
CUTTING-OFF MACHINES, 
RADIAL ano UPRIGHT DRILLS, 


Horizontal Boring ¢ Drilling Machines. 


JULIUS ANDRAE, 


"MILWAUKEE, WIS., 













MANUFACTURER OF 


Battery Coppers for 
the Trade. 





Correct Carrying 


FUSE Capacity. 


WIRE or , 
ST R | P S Ansarte — mity 


SeZIsS IW 


va 


“soos 


Order of your 
Regnilar Supply Dealer. 





39th St. and Stewart Ave., Chicago. 








or- 
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NARRISBURG “sxc WORKS, 


HARRISBURG, Pa., 
ENGINEERS AND CONTRACTORS, 


MANUFACTURERS OF THE 


HARRISBURG 


SIMPLE, TANDEM | AND CROSS CROSS 


Compound Engines. 
IDE and [DEAL BOILERS, 


AND COMPLETE 


STEAM POWER PLANTS. 


SELLING AGENTS: 


W.R. FLEMING & CO., 174 Fulton St., New York, 

POST ENGINEERING CO., 70 Kilby St., #Hoston. 

FRANK JOHNSTON, 24 S. 7th St. (Builders? 
Exchange). Philadelphia. 


GEAR. | ___ ~McLEOD, WARD & CO., CONDENSERS. 


Cutters mathemati. | ELECTRICAL AND’ MECHANICAL ENGINEERS, shall Mfr. Elec eee baltane 


—_ ——* 91 LIBERTY STREET, NEW YORK. | eer +} ~~ ,o University Places, N. Y. 




































made, either involute | 
or epicycloid,for clocks, | Repairing of Electrical Machinery a Specialty. 


watches or small work. | AOOQDS FOR ARC LAMPS. SPARK ARRESTERS FOR ARC LAMPS. TIN } 
Am. Watch Tool Co., tree ____AND SHEET IRON SPECIALTIES TOORDER, | F. THILL'S SONS & CO., 


—— MANUFACTURERS OF 
er ee | ELECTRIC LIGHT 
of all kinds. Special styles to 
ART WITCH. | order, all octets. Battery Jare, 
Colored Bulbs and Con 














/ 


THE BEST 








protection | SINGLE AND DOUBLE POLE. |e STATE FLINT GLASS WORKS 
against carelessness | J 7% F Thill’s Sone & Oo.. 104 to 1!2 Kent Ave 
and | A a ACTION—POSITIVE BREAK, | © corner of Taylor Street, Brooklyn, N. Y. 
accidents | AY 


WRITE FOR CIRCULARS AND PRICES. lA WARD spc & CO, 





with Steam Boilers 





ie iy, Sa a 
RELIANCE =e ~ -Harr & Heceman Mre. Co., 


SAFETY sae ae CONN. a 
WATER MESCO DRY BATTERY. 


CO LU M N S. The Most Satisfactory Dry Battery on the Market. 


PRICE, SO CENTS. 
They render negligence impossible, and by - , ree . . : 
causing the water to be carried uniformly at the Old exhausted batteries replaced with new ones at a nominal price. 


] 1 t d d f e * . s 
Tend tenes absiaasiolenunrad proton ee Liberal Discounts to Supply Houses, Electricians, 
and for Quantities. 


life of the boilers, while effecting greater safety 
OUR CATALOGUE No. 4 IS NOW READY. 


than is otherwise obtainable. 
Low prices for Disque Leclanche and Carbon Cylinder Batteries, 


Prices reasonable. 
Sold on trial. Bronze and Wooden Push Buttons, Bells, etc. Discount sheet mailed 
to dealers and electricians on receipt of business card. | Sours bid from us ivr eicctrical apparatus of 


Send for Circulars. 
| construc tion before dec iding. oe ays, Lighting 


Manhattan Electrical Supply Co..,| t»xmission orPowes, wirins, 


THE RELIANCE GAUGE COMPANY, : 
Addr ECTRICAL ING, 
EUCLID STATION, CLF VELAND, O. Size 246 x 644 inches. 36 CORTLANDT ST., NEW YORK. | ne Se 1, BIOHANGE SULDEMS 


























BOSTON BRIDGE WORKS. 


7O KILBY STREET, BOSTON, MASS. 


Builders of Iron Roofs, Floors, Traveling Cranes, ete., for the Equipment of Power Houses for 


Electrical Railroads, etc. 


Now building Roofs, Cranes, etc., for the West End Street Railroad at Boston and Cambridge ; Boston Power House, the largest in the world. Parties interested 
are invited to inspect the above work. 


ESTIMA THS FURNISHED. 


THE BUTLER HARD RUBBER Co. 


33 MERCER ST., NEW YORK, 


Possesses superior advantages in the manufacture of HARD RUBBER GOODS, especially in articles adapted to electrical industries, having obtained the sole 
right to manufacture HARD RUBBERunder the valuable patents granted to WILLIAM KIEL. ll operations of sawing, cutting, turning and polishing 


our new standards of SHI HHT, ROD and TU BIN G canbe performed witha large reduction in the wear and tear of tools and considerable 
saving of labor. Our new Standards’ are of a richer black throughout, not subject to change in color, are tougher and more flexible, and do not become brittle 


with age, and have been tested and approved by the leading electrical companies of the United States. In addition to these advantages, we also offer advantages 


THE KIEL’S PATENT HARD RUBBER CELLS 


For storage and primary batteries still remain the most satisfactory and cheapest in the market. Unequaled for Strength, Durability, Insulation and 
Resistance to Acids. Hard Rubber Goods of every description manufactured. Correspondence solicited from all Manufacturers and Dealers in Electrical 


Machinery and Supplies. Send for Prices and Estimates. 


FOR SALE BY CENTRAL ELECTRIC COMPANY, CHICACO. 
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BOOKS RECOMMENDED BY DR BELL 


IN HIS 


“Course of Electrical Reading” in the Electrical World of Aug. 8 and 15, 1894, 


One or two books recommended by Dr. Bell are out of print and not included here. 


ELEMENTARY. 


Thompson. Elementary Lessons in Electric- 
ity and Magnetism. Cloth, 456 pages, 168 
PNEUIIINOIRS c 2 vnc ce Gaicdtecnn tte ine $1.25 


Jenkin, Electricity and Magnetism, with an 
Sepandts on the Telephone and Micro- 
phone. Cloth, 391 pages, 177 ae 

0 


Fleming. Short Lectures to Electrical Arti- 
saps. A course of experimental lectures 
delivered to a practical audience. 
pages, 74 illustrations 


Life 


$1.3 


Electricity in Daily Life, a popular account 
of the Applications of Electricity to every 
day uses. Cloth, 288 pages, handsomely 
SPIN: ¥cdcsb ee Gentes vdacsaue acne 


Trevert. Electricity and Its Recent Applica- 
tions. Cloth, 330 pages, illustrated ..$2.00 


Tunzelmann. Electricity in Modern 
Cloth, 272 pages, 9illustrations.... 


LABORATORY. 


Stewart & Gee. Practical Physics for 
Schools and the Junior Students of Col- 
leges. Cloth, 22) pages, 98 illustrations. 


. 


Stewart & Gee. Lessons in Elementary 
Practical Physics, Electricity and Mag- 
netism,. Cloth, 497 pages, 223 illustrations. 


Ayrton. Practical Electricity: A laboratory 
and lecture course for first year students 
of electrical engineering, based on the 
practical definitions of tte electrical 
units. Cloth, 516 pages, 180 illustrations. 

$2.50 

Murdock, Notes on Electricity and Mag- 

netism. Designed as acompanion to 5. 

P. Thompson's Elementary Lessons. 

Cloth, 139 pages, 38 illustrations..... $0.60 


Cumming. Introduction to the Theory of 
Electricity, with numerous examples. 
Cloth, 326 pages, 100 illustrations... .$2.25 


Mascart & Joubert. A Treatise on Elec- 
tricity and Magnetism. Two volumes, 
Sold separately. Translated by E. Atkin- 
son, Ph.D., F.C.S. Volume I,: General 
Phenomena and Theory. Cloth, 654 pages, 
127 “illustrations, $7.50. Volume T 
Methods of Measurement and Applica- 
tions. Cloth, 792 pages, 136 illustrations, 
MOU MMIEDS b.5. 6 040'e caWeles onc dura cube ey GOED 

Lodge. Modern Views of Electricity. 


Cloth, 
422 pages, 55 illustrations........... $2.( 


2.00 
Electricity and 


Maxwell. A ‘Treatise on 


Magnetism. 2 volumes, 20 plates and 105 
illustrations. Second edition........$8.00 
Waraday. Experimental Researches in Elec- 


tricity. 3 volumes. Cloth.... ..... $20.00 


EXTENDED COURSE. 


SES a Brooker. Electrical Engineering for 
lectric Light Artisans and Students. 
Embracing those branches prescribed in 
the syllabus issued by the City and Guild’s 
Technical Institute. Cloth, 681 pages, 307 
illustrations .... $3.50 


eeeeeee eee ee eee 


! Fiske. 





Electricity in Theory and Practice; 
or, The Elements of Electrical Engineer- 
ing. Third edition. Cloth, 270 pages, 180 
SEPUOONNUNNNNG 3 oss cicakes caves anne es .« + $2.50 


Hering. Principles of Dynamo-Electric Ma- 
chines. Practical Directions for Design- 
ing and Contructing Dynamos. With 
an Appenes containing several articles 
on allied subjects, and a Table of Equiva- 
lents of Units of Measurement. Cloth 
279 pages, 59 illustrations .... ...... $2.2 


Kapp. Electric Transmission of Energy, and 
its Transformation, Sub-division. and Dis- 
tribution. Second edition. Cloth, 34 
pages, 124 illustrations........ esa $3.00 


Martin & Wetzler. The Electric-Motor and 
its heen. New and greatly en- 
larged edition, with an appendix by Dr. 
Louis Bell on the Development of the Elec- 
tric Motor since 1888. is timely work is 
the first American book on Electric Mo- 
tors and the only book in any lan age 
dealing exclusively and fully with the 
modern Electric Motor in all its various 
practical applications. 325 large quarto 
pages and 354 illustrations, $3 


Munroe & Jamieson. Electricians’ Pocket- 
book of Electrical Rules and Tables. New 
and enlarged edition. 498 pages..... $2.50 


ELECTRIC LIGHTING. 


Alglave and Boulard, The Electric Light. 
Its History, Production and Application: 
Translated by T. O’Connor Sloane, L. M. 
Edited, with notes and additions, by C. 
M. Lungren, C. K. 458 pages, 252 illustra- 
SONG 6.055 c4005 ai? + ccte ie kee 88 $5.00 


Urquhart, Electric Light: Its Production 
and Use, Embodying Plain Directions for 
the Working of Galvenia Batteries, Elec- 
tric Lamps and Dynamo-Electric Ma- 
chines, Edited by C. F. Webb. New and 


gaaty Enlarged edition. Cloth. Over 
395 pages, 145 illustratious............ $3.00 
Dredge. ElectricIllumination. Generators, 


Conductors, Carbons, Arc-Lamps. Chiefly 
compiled from Engineering. With Ab- 
stracts of the Specifications deposited at 
the Patent Office between 1837 and 1882, 
having reference to Electric Lighting, pre: 
pared by W. Lloyd Wise. Numerous 
illustrations. 2 volumes. Thick, 4to, 
cloth. (Sold separately.) Vol. L. (scarce), 
$15.00. Vol. IL., $7.50 
Electricity; with 
Cloth, 17 


Gordon, Decorative 
chapter on Fire Risks. 
36 handsome illustrations. .... 


Latimer. Ineandescent Electric Lighting. 
A Practical Description of the Edison 
System. By L. H. Latimer, to which is 
added: The Designing and Operation of 
Incandescent Stations ey C. J. Field, and 
a paper on Maximum Kfficiency of Incan- 
descent Lamps, by John W. Howell. 


Boards, 140 pages, 40 illustrations... . $0.50 


Desmond, Electricity for Engineers. A ne 


and comprehensive treatise on the prin- 
ciples, construction and operation of 
Dynamos, Motors, Lamps, Indicators, 
Measuring Instruments and Alternating 
Apparatus; also a full explanation of the 
electrical terms used in the work. Cloth, 
400 pages, 130 illustrations. New a 

2,50 
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ALTERNATING INSTALLA- 
TIONS. 


Fleming. Alternate-Current Transformer in 
Theory and Practice. Cloth, 479 pages, 
141 illustrations ........... covecesases $3.00 


Blakesley. Papers on Alternating Currents 
of Electricity, for the use Students and 
Engineers. Second edition, enlarged. 
Cloth, 129 pages, 29 illustrations... .. $1.50 


DYNAMO CONSTRUCTION. 


Hering. Principles of Dynamo-Electric Ma- 
chines. Practical Directions for Design- 
ing and Constructing Dynamos. Withan 
Appendix containing several articles on 
allied subjects, and a table of Equivalents 


of Units of Measurement. loth, 279 

pages, 59 illustrations.............. $2.50 
WIRING. 

Hering. Universal Wiring Computer, for 


determining the Size of Wires for Incan- 
descent Electric Lamp Leads and for 
distribution in general, without calcula- 
tion, formule or knowledge of Mathema- 
tics, with some notes on wiring and a set 
of Auxiliary Tables. Cloth, 44 pages, $1.00 


TRANSMISSION OF POWER. 


Kapp. Electric Transmission of Energy, and 
its Transformation, Sub-division, and Dis- 
tribution, Second edition. Cloth, 348 
pages, 124 illustrations................$3.00 


Martin & Wetzler. The Electric Motor and 
its Applications. New and greatly en- 
larged edition, with an appendix by Dr. 
Louis Bell on the Development of the Elec- 
tric Motor since 1888. This timely. work is 
the first American book on Electric Mo- 
tors, and the only book in any langwage 
dealing exclusively and fully with the 
modern Electric Motor in all its various 
practical applications. 325 large quar 
pages and 354 illustrations........ 20 BS. 


TELEPHONY. 


Loekwood. Practical Information for Tele- 
phonists. New edition. 
Pe, SMR, .nccvGeeeeacesin seeds s 


Prescott. Bell's Electric Speaking Tele- 
phone: Its Invention, Construction, Ap- 
plication, Modificationand History. New 
edition, revised and enlarged. 795 pages, 
BID TIVUMEPOMOIIAR, 650 cccccncccceccntes $6.00 


Preece & Maier. The Telephone. A de- 
tailed and reliable account of the Tele- 


phone. Cloth, 500 pages, 290 ill.......$4.00 
TELEGRAPHY. 
Fahie. History of Telegraphy to 1837. Com- 


piled from original sources and hitherto 
unpublished documents. 529 pages... $3.00 


Lockwood. Electricity, Magnetism, and 
Electric Telegraphy. A practical Guide 
and Handbook of General Information 
for Electrical Students, Operators and 
Inspectors. Cloth, 376 pages, 152 illustra- 


OA ey TLGRTaN bene gue ed $2.50 
} 

Preece & Sivewright. seregremny. Sixth | 
edition. Cloth, 323 pages 195ill....... $1.75 | 


Maver & Davis. The Quadruplex. With 
Chapters_on the Dynamo-Electric Ma 
chine in Relation to the Quadruplex, the 
Practical Working of the Quadruplex, 
Telegraph Repeaters and the Wheatstone 
Automatic Telegraph. By Wm. Maver. 
Jr. Cloth, 126 pages, 63 illustrations.$1.50 


ELECTRO-METALLURGY. 


Gore. The Art of Electrolytic Separation of 
Metals, etc. Theoretical and Practical. 
Cloth, 301 pages, 106 illustrations... . $3.50 


Gore. Theory and Practice of Electro-Deposi. 
tion, including every known mode of De- 
positing Metals, Preparing Metals for Im- 

“mersion, Taking Moulds and rendering 
them Conducting. Cloth, 132 pages, 35 
illustrations......... Sie SEE SR $0.80 


Watt. Electro - Deposition. A _ practical 
Treatise on the Electrolysis of Gold, 
Silver, Copper, Nickel and other 
Metals and Alloys, with descriptions of 
Voltaic Batteries, Magneto and Dynamo 
Electric Machines, Thermopiles, and of 
the Materials and Processes used in every 
department of the Art, and several chap- 
ters on Electro Metallurgy. Cloth, 5 
pages, 144 illustrations.............. $3.50 

Urquhart, 


Electrotyping. A Practical Man- 
ual, 


Cloth, 226 pages, 24 illustrations. 
$2.00 


TESTING. 


Stewart & Gee. Lessons in Elementary 
Practical Physics, ee and Magnet.- 
ism. Cloth, 497 pages, 223 ill......... $2.25 


Ayrton. Practical Electricity : A laboratory 
and lecture course for first year students 
of electrical engineering, based on the 
practical definitions of the electrical 
units. Cloth, 516 pages, 180 ill .....$2.50 


Gray. Absolute Measurement in Electricit 
and Magnetism. Second edition, revise 
and greatly enlarged. Cloth, 384 pages, 
GB iiimstratiowr sy: ... .ccccispeccdecdsil $1.25 


Kem A Hand-Book of Electrical Testing, 
Cloth, 551 pages, 159 illustrations... "$5.00 


MISCELLANEOUS. 


Thompson.—Lectures on The Electromag- 
net. Cloth, 287 pages, 75 ill.. $1.00 


Reynier. The Voltaic Accumulator. An 
Elementary Treatise. Translated from 
the French by J. A. Berley. Cloth, 20% 


2 
pages. 62 illustrations............ $3.00 


Salomons. Electric Light Installation and 
the Management of Accumulators. Fifth 
edition, revised and enlarged. Cloth, 99 
illustrations, 348 pages.... .......... $1.50 


Allsop. Practical Electric Bell Fitting. <A 
Treatise on the Fitting up and Mainten- 
ance of Electric Bells and all the neces- 
sary Apparatus. Cloth, 142 pages, 14 
SS Pe. pee 000 O1,25 


Carhart. Primary Batteries. A thoroughly 
scientific and systematic account of the 
construction, operation and theory of all 
the best batteries. Cloth, 193 pages, 67 il- 
lustrations.......... Salaiat se bn ood ated $1.50 


Copies of any cr all of the above books—or of any electrical book or books published—American or foreign, mailed to any address 


in the world, FostaGE PREPpaID, on receipt of price. 


— et ee 


Remit by post-office order, express order, draft or registered letter, and address 


THE W. J. JOHNSTON COMPANY, LIMITED. 


167-177 TIMES BUILDING, NEW YORK, 
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wcranenen woormen OE RIES REGULATING SOCKET. 





To ae FOR ALTERNATING CURRENT INCANDESCENT LAMPS. 
a eee aR SAN ves the Current, Regulates the Light. An Innovation in Electric Lighting. 
<—_ ee ‘ Ehheeeel aCi rureeien it Fnes S and prominent Electrical Facincers and Electricians. 
0 RESISTANC AN WAL ctr ENT-CONSUMING DEVICES USED 


Edes Battery Zincs, THE PRICE OF OUR NO. 1 RIES REGULATING SOCKET (FOR LAMPS 16 TO 25 C. P., 50 VOLTS) IS 














eee ee 27: { $3.00 Each, less 574 per cent. Discount, | 27; 
pod Zines. We get up molds for special EACH. 1 making the Net Price $1. 274 Each EACH. 
wan 
we hans Cony eral ay weed he | the Electrical When Ordered in ial 
and gives of satisfac 
We also fact Co Piate, Batte For particulars and prices, write to 
Cappera, gad all binds of Genioe Taukn Nails on * THE RIES ELECTRIC SPECIALTY COMPANY, 
Me ee SOLE PATENTEES ano MANUFACTURERS. 
BALTIMORE AND-:EUTAW STS., BAS TIMORE, 
EDWIN L. EDES, 
ESTABLISHED 18565. PLYMOUTH, MASS. Mimormro sso : et eae wire 
aemanssnsitisdin lala iar cheiaipcarvcnsitiisteites eda diet ape tnrienncetiesen ECTRIC 
Joints madeabsolutely tight and Part : : M OTO R 












COPPER GASKETS\ CARBONS, WTS vaso cnc BRUSHES. 


Furnished in all Shapes and Jv AS. Jv * MURRAY && CO. 


Sizes for 


FLANGED PIPES, MURRAY FLINT GLASS WORKS, 


CYLINDERS, Trenton Ave., Culvert and Waterloo Sts, PHILADELPHIA, Pa, 
CHESTS, ETC MANUFACTURERS OF 


Price List and Sample Free. 


s.» Ena SOS OOREANT Are and Incandescent Globes and Shades of all shapes 


ae erent IN OPAL, CLEAR, ROUGHED AND COLORED. 


















=. a a 
WARNER'S . ~ r 
PATENT os ae : 
vac : > CHINA SPRCIALTIES 
GAUGE ——_ oN 
for testing your f ==, FOR ELECTRICAL AND OTHER PURPOSES. 
batteries. Every y IOS 


one warran 
Send for our 
new circular. 


me, We Guarantee the Str ngest and Most Accurate 
Porcelain in the Market. 





THE STANDARD 
ELECTRIC TIME C0., Plant specially designed for this class of work, anda 
& New Haven, Conn. machine shop fully equipped for making Dies of Diffi- 
Stan cette Gav2t cs Mention this cult Pattern. Orders filled on short notice. 
lard Electric TW" paper. 


p, wannie PATENT, 





Improved. 


Om POSITIVE 


nN 


PASS & SEYMOUR, 


SYRACUSE, N.Y. 























ELECTRIC 
DOOR 
OPENER. 


Simple in con- 
struction. 


Certainty of 
operation. 


4 Small amount 
of battery 
required. 





wy 
y > i. 
e UF FACT URES 


We solicita 











trial order. 
oi. Kim's ABTOPAATIC ST-ARMS. 
oe foturers | Our MAKE OF MAST-ARMS ARE THE BEST, AND WE. STAND READY | 
" Blectriea) | TO PROVE IT FOR ns INFORMATION, CIRCULARS, AND PRICES, ‘| 
Me re ADDRESS, BRUNNE: R 348 & (350 MADISON AVE, - 
St. 
rae wae and Brook A KIMS PATENT KIM & ALLEGHENY, PA. eee a 


EW YORK CITY 





Our Old Unsalable and Worse than Useless Stock of 


SOCKETS 


————_AND— 


SWITCHES, 


BUT HAVE PUT THEM IN THE SCRAP HEAP, AND 





Can Furnish You a Good Switch and Socket 
at a Fair Price. —_ 


STAR ELEGTRIX GO., 641 North Broad Street, Philadelphia. 


Standard Electrix Switch. 

























EE als + pba SAGE ETE PILE 


xxvi THE ELECTRICAL WORLD. 


THE WADDELL-ENTZ ELECTRIC CoO., 


Produce Exchange Building, NEW YORK, 


Manufacture Improved Slow-Speed Generators and Motors for all purposes, both ‘‘ Belt-Driven” and ‘‘ Direct-Coupled.”. SOLE M 1NUFACTURER of new type ‘‘ DIRECT-DRIVEN 
Generators for Electric Lighting and Power, combining Economy of Floor-Space and ABSENCE OF BELTS, with very Slow Speed—ABSOLUTE NOISELESSNESS—Simplicity— 
Strength—Durability—High Efficiency—Low Running Expense. Estimates furnished. ELECTRIC TRACTION EQUIPMENTS with Secondary Batteries—Durable, 
Efficient, Reliable and Econvmical. Street Car Motors. Insulated Wire, Cables and Flexible Cords. Special Machines Designed. 


FACTORY AT BRIDGEPORT, CONN. 


= BTN INSULATING MATERIAL. 


THE BEST IN THE WORLD. 
For Line and Other Insulation. Can Be Made in Any Shape Desired. 


ALBERT & J. M. ANDERSON, 


21 HAMILTON ST., BOSTON, MASS. 


DeckMBER i, 18of. 

















ENGINEERING EQUIPMENT CO., Agents, New York, N, Y, 


IRON CASTINGS FOR ELECTRICAL PURPOSES, 





a 
She Th aa! 


a ieee feeeet®: 
pete: ee 
fry Baste “wy > SS = ae We cast Dynamo Magnets of a special mixture of iron that gives much better electrical results than 
Avi) “ ordinary castings. Also small castings for Electrical Work, and castings, large and small, for all pur- 
ee Z = poses, of finest quality. OUR PRICES ARE LOW. We run four large cupolas constantly, melting 
= er about 40 tons daily. Correspondence Solicited. 


SESSIONS FOUNDRY CO.; Bristol, Conn. 


ESTERBROOK PEXS <== [52° POLES “= 
mt STANDARD CARBON C0, ost0/ "=" ue" pudeaw 


—Patent Adjustable— 


TROLLEY WIRE BRACKET 


And Guard Wire Support. 














ee am 




















Electric Light Carbons, Carbon Brushes at Battery 


Patent covers all adjustable 
brackets, 








Only Bracket constructed on mechanically correct prmetele providing greatest 
msenetD and durability with the least material. Only one which provides for a 
suj} crt directly at the application of load, by aeuine the Sieaonn s up rting 
Sol 2 (CHEAPEST and BEstT. Is in use on a large number of railways. For Circulars 


Material, the Best Only 
and Prices, eae to the Burnham % Duggan Bailway Appliance Co., 


I) AND El Te ELkornio SLEVATORS 3 |= aa NASSAU CAPSULE BATTERY. 
In practical and successful operation. Send for pamphlet. 


THE HE AMERICAN ELECTRIC ELEVATOR 0., Ne Cortlandt St, New York. 


———WRITH FOR——— = 


NEW ILLUSTRATED CATALOGUE 0, 4), 


Interior Conduits, 
Junction Boxes, 
Switches, 
Cut-Outs, 


KE. M. F., 1.07. 


Current, 


2.20 Amperes 


SMALLEST EFFECTIVE BATTERY IN EXISTENCE. 
Does Not Polarize. Power Constant. Perfectly Dry- 
SAMPLE BY MAIL, $1.10. 


NASSAU ELECTRICAL COMPANY, 112 WHITE STREET, NEW YORK. 
Table of Equivalents 


Automatic Switches, 
Insulating Joints, 


ampere meteor. UJNITS OF MEASUREMENT. 


AND OTHER ELEOTRIOAL SPECIALTIES MANUFAOTURED BY 


Interior Condait & Insulation Gompany. 


GENERAL OFFICES: 


42 and 44 BROAD ST., NEW YORK. 
WORKS: Flexible Binding. 
527 to 531 W. Thirty-fourth St. ; 526 to 528 W. Thirty-fifth St. 


Thos. Day & Co,, 222 Sutter 8t., San Francisco, Chas. Gabriel, Saginaw, Mic 
Cal, Southern Electrical Mfg. ¢ “Supply Co., 110 


Mountain Electric Co. Denver, Col. | Baronne St., New Orleans, 
American Elect. Supply Co,, 226 Pearl St., Buf | W olver & Kepler, 531 Chestnut St., Philadel- 


La. 
eh ere Ra THE W. J. JOHNSTON CO., Ld. 
Putnam, Gay & co., 27 E, Main St., Rochester, algeria Supply & Construction Co., Pitts- 3 
167-177 TIMES BUILDING, NEW YORK. 








PREPARED BY 
CARL HERING, 


Mailed, Postage Prepaid, to any Address in the World on Receipt of 
Price. Address 


" Glover Elect. Co., 127 W. &th St., Cincinnati, O. | Toathern Elect. Co., Baltimore, Md. 





Price, SO cents. 
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ExXarcd. 
Thorousghiy Vitrified. 
INom"*A baeorbent. 


R. THOMAS & SONS, - 


Bstablished 1873 








PERRY & NOYES, | 


ELECTRIC STOCKS, 


Room 7,5th Floor Edison Bidg., 


NEW YORK. 


BR 
_ Shepard’s New 860 < Oia iy 
fy ¢ Screw-Cuiting Foot Lathe. 
ey & Foot and Power Lathes, Drill 
¢ Presses, Scroll-‘Saw Attach- 
< ments, Chucks, Mandrels, Twist | 
Drills,-Dogs, Calipers, etc. i 
sg Lathes on ‘trial; lathes on pay 
© ment. Send for catalogue of Out 
~ © fits for Amateurs or Artisans. | 
: Address H. L. SHEPARD, A: 


141 & 143 West ad 8t., , Cincinnati, Ohio. | 


a ea NE 
Sra Uny | PHOSPHOR- BRONZE 
TRADE MARK INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


512 ARCH ST. PHILADELPHIA Pa.U.S.A. 
“fad hin tetnte Me bi) LAg ‘ela i pth dita 


IN THE UNITED STATES AND OWNER: 
OF THE U.S PATENTS 


‘LEFFEL' 
BUY WHEEL 


iT E | PAY FOR ITSELF IN A SHORT TIME 
ew By Giving | MORE Power and Using LESS Water than any other Wheel. 


Write for our New Illustrated Catalogue of 1891. 


THE LEFFEL WATER WHEEL & ENGINE CO,, SPisixcritcin AVENE, 
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LOTT Reso 


240 & 242 W. 29" ST. NEW-YORK 








chanical construction is manufactured in Sheets, 
GAS TIGHT > 


Combination 


Attachments 








Shapes. Esti 


application. 


DELAWARE HARD FIBRE CO., 


Ss hacaneanete> catenin Del. VU. S. A. 


WALLACE & SONS, 


BRASS AND COPPER ROLLING MILLS, 
No. 29 Chambers St. and 5 Reade St., New York. 


J. LANG & CO., 


MANUFACTURERS, 
Michigan 
St., 
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Chicago. 


In sizes from 
100 to 3,000 am- 
péreg, 


Electric Switch ¢ Central Stations. 


Madein Made ig Rint, DAUM Tre Hue Hyive. Double and 3-Pole Styles. 


| ZINC 


ee 
Or 
Rolled 
And cut 
To any form. 
Furnished 
From stock 
Or to order by 
THE ILLINOIS ZINC CO., Peru, Ill. 











Made of LAKE SUPERIOR COPPER, drawn uniform to gauge, of Highest Tensile 
Strength and Conductivity. 
Put upon Reels in any Length Desired. CORRESPONDENCE SOLICITED. 








THE BEST ST BATTERIES 


For Experimental Work. 






Experimental work is not all that the Partz Batteries are good for, but they test 
the strongest claims made for them—that they are more permanent, last 
longer with less attention than any others of equal efficiency. 

Given a battery which does your experimental work satisfactorily, which holds 
its efficiency through months of neglect and responds cheerily whenever 
called on, you will know something of its other characteristics and will want 
to put it wherever it can serve you. 

Vacation season affords leisure to study up improvements in your apparatus 
We bespeak a share of the attention of teachers, superintendents of electri: 
plants of whatever character, and others interested in experimental work, to 
the Partz Batteries. 


Pamphlets with Full Description on Application, 


THE S.S. WHITE DENTAL MANUFACTURING CO. 


Philadelphia, New York, Boston, Chicago, Brooklyn, Atlanta. 





ene SPECIALTIES 


FoR 


BLECTRICAL PURPOSES. 


|| Machine Shop fully Equipped for Making Dies 


Cc. S. KNOWLES, Eastern Agent, No. 7 Arch St., Boston, Mass, 








HarRD FIBRE for insulation and me- 


Rods, Tubing, Washers, Discs and all Special 


Estimates and samples furnished upon 
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of Difficult Patterns, 
Send for Illustrated Catalogue and Price List, 


EAST LIVERPOOL, O. 


R. L. DAY & CO., 
Bankers and Stock Auctioneers, 


7 EXCHANGE PLACE, 
BOSTON, MASS. 


Manufacturers of 


OCTAGONAL*® CEDAR 
MIA aa 


RAILWAY POLES & CROSS ARMS 
* H.M.LOUD & SONS LUMBER. 


OSCODA,, MICH. 





CEDAR POLES, 


aon =e and d Posts. 





If in want of Poles, Ties unk Satin, save 
money by getting my prices, 


W. C. STERLING, Monroe, Mich. 





The LAIDLAW & DUNN co. 


CINCINNATI, 






pty with Grass Removable "Wade. 


BARNES’ 


>» UPRIGHT DRILLS 


Complete line, ranging 
from our New Friction 
Disk Drill, for light work 
to 42-inch Back Geared, 
Self Feed Drill. 





W.F. & JOHN BARNES CoO., 
216 Ruby Street, Rockford, Hl. 


ELECTRICITY 


——-AND ITS—- 


RECENT APPLICATION 8. 


By EDWARD TREVERT. 


A Practical Treatise tak Students and 
Amateurs, with an Illustrated Dic- 
tionary of Electrical Terms 
and Phrases. 


Cloth, 346 Pages. 


Address W. J. JOHNSTON CO., Lid, 


167 Times Building, New York. 





Price, $2.00. 
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H. L. PIERCE. H. I. PIERCE. Cc. E. HUDSON. 


PIERCE ROTHERS c& CcoO.; 


ELECTRIC “RAILWAY SUPPLIES, 


LEOMINSTER, MASS., 


Are seapest te furnish roads from Ome to Fifty 
et. material for entire 
Overhead Pment. Immediate 
neiiviry gharantoed 


Send for our New Catalogue. 


Standard Serew Glass Insulatoy, HARD, RUBBER. 


ALL KINDS OF HARD RUBBER GOODS MADE TO ORDER. 
HARD RUBBER BATTERY CELLS AND ELECTRICAL WORK A SPECIALTY. 
M. C. CHASE, 43 & 45 South Canal St., CHICACO. 













MANUFACTURED BY 


WM. BROOKFIELD. 


oi 


















BUSHWICK GLASS WORKS. 83 Fulton Street, New York. we z 
more 

) N for use | 

SOL AR t ARBO Motor and Dynamo STEEL AND IRON ...... or serie 

tacts are 

Brushes. ee O BR ES mountec 

' the mos 





















Battery Carbons of all Shapes. Electric Light Carbons, SOFT CORED and Solid. 


SOLAR CARBON & MFG. COMPANY, 95 Fifth Avenue, Pittsburgh, Pa.| | 
ST. LOUIS ELECTRICAL SUPPLY -CO., eo ) 110 Centre Street, New Yori. 


ELECTRICAL SUPPLiEes THE NEW ENGLAND ENGINEERING (0, 


GRIMSHAW Electric Railway, 
WHITH CORE | Light, 
WIRE. | and Power Fr Sepemas. 


_Wiaite for Qportations. 


AND BRACKETS FOR ELECTRIC RAILWAYS. 


JOHN SIMMONS COMPANY , 


Wrought and os a. and Steel Pipe Fittings and Supplies for Steam, 4 
a 


= \ 








, 17 & 19 HARRISON AVE., WATERBURY, 
| PACKARD ee 


LAMPS. | Contractors for the Complete Installation of Electric Light and Power § ——— 
Plants and the Equipment of Street 


Railways with Electricity. 












Oe DENCE SOLICITED. 


JAMES LEFFEL WATER WHEELS 


BUILT BY THE 


JAMES LEFFEL & CO. 


UPRICHT AND HORIZONTAL, 


ELectnic, Minne J AMD MANUFACTURING 


PuUuANTS. 

Easy working gates. High percentage and even 
speed at full and part capacity. Equally adapted to 
high and low heads. Large number of si7*s and 
styles. Send for desoriptive pamphlet to 


THE JAMES LEFFEL & CO. 


SPRINGFIELD, | on 110 LIBERTY ST., 
OHIO. NEW YORK CITY. 


CWIKWIID Si mw ma] 


WRITE FOR Cl ror CIRCULAR - < 


Cre ace Preterant 6. 


45 BROADWAY, NEW YORK. 






CONSULTING & CONTRACTING ENGINEERS. 
COMPLETE EQUIPMENT OF ELECTRIC RAILWAYS. 




















Porcelain=Core, Double Pole, Glass shell. 


NATIONAL ELECTRIC co..|k- 


1231 FILBERT ST., PHILADELPIIIA, PA. CLEVET are. oO 


a 


EB. HK. & SS. SPECIALTIES. 


ELECTRIC LIGHTING JUST PUBLISHED. 
aso RAILWAY SUPPLIES. Modern Practice of the Electric Telegraph. 


A Hand-Book for Electricians and Operators. 
iBY FRANKLIN LEONARD POPE, 


PasT PRESIDENT, AMERICAN INSTITUTE ELECTRICAL ENGINEERS. 


















ELECTRIC ENGINEERING & SUPPLY CO. | LD, 


SYRACUSE, N. Y. An Entirely New Work, Revissd, Balarged and Brought up to Date Throughout, Al 
CRO CK R - W In One Volume. 234 Pages, 186 Illustrations. § Price $1.50 TO A 
TABLE OF CONTENTS: 
CHAPTER 1. Introductory. |CHAPTER 6. Laws of Electro-Magnetism. 
PERFECTED MOTORS. o 2. Sources of Kilectricity. _ 7. Telegraphic Circuits. 
“ 3. Sources of Electricity (Con- a 8. Telegraphic Apparatus. Ny 
Very slow speed, full wer, rfect regulation, tinued). | se 9, Equipment of American Tele- 
for fields let into self-o iling arings, 4. Theagy of Quantitative Electri- | graph Lines. 
self- -centering bearings, all’ ae, poem arc and Measurement. “ 10. Testing Telegraph Lines. 
incandescent, for all power purpo 5. Laws and Conditions of Elec- 7 11. Hints to Learners. 
Acknowledged by the Candee | anntnsbivtnn trical Action. | 
Companies to be a ~ The St 
Copies of the above book, f a trical ate rblish hed, will be mailed to any address, 
The Most Perfect Motor Made, postage p o camenae on receipe fee a glootr ae ee : v 






Estimates and Plans furnished for Electric Power 
Equipment. Correspondence Invited. 


. THE W. J. JOHNSTON COMPANY, Limited, 
THE OReOKER-waesiar yotor, 490-432 W. Fourteenth St., New York, 


Publishers, Importers, Wholesale and Retail Dealers in Electrical Books, 
TIMES BUILDING, NEW YORE. 


New Vc 
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W. S.. HILL -ELECTRIC ‘Co. 


THE BEST IS THE CHEAPEST, “™ @ 


We do not manu 


















facture cheap goods of | 





any description. All our productions are 





15 is min a 


warranted first class in ~~]uyeger-s— every particular, and 
> aWwwe~~ 

to fulfill all the re-| 

es they are intended. | 





fully guaranteed by us 





pe ese | quirements for which thane 





This meets the demand for a 


nyse om high potential, are | NEW YORK OFFICE, E liberty Street. —___ EA. DES MARETS, Agent, 










or series circuits. The con- 
tacts are large, and are securely 


mounted on a siate base with | 5&4 Devonshire Street, BOSTON. 


the most perfect insulation. 


Single and Double Throw. 


se sn een 


~ Manufacturers. — Dealers. ~~ Importers. 
GREAT WESTERN ELECTRIC SUPPLY Co. 
201, 203, 205, 207 S. CANAL ST., CHICAGO, ILL. 
Arc Lamps for Arc or Incandescent Circuits for Any System. 


SEND FOR CATALOCUES. 


» _ Billberg Electric Motors and Generators, 





MANUFACTURED BY THOS. H. DALLETT & CO, 
YORK ST. AND SEDGELEY AVE., PHILADELPHIA, PA. 


Electric Noists, Electric Drills, Special Motors. 


We Cuarantee High Efficiency, Best Mechanical Construction, Perfect Regulation, No Sparking. 








NEW YORK OFFICE, 126 LIBERTY STREET: 
Complete Power or Ligh! Plants Installed. Eastern Agents for the Triumph Compound Engines. 


FIOLMES. BOOTH & HAYDENS, 


25 PARK PLACE, NEw YoRK, 


MANUFACTURERS OF - 


BARE AND INSULATED WIRE. 


Underwriters’ Copper Electric bight Line Wire, handsomely finished, highest Conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords tor 
incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


| ——— ———————— 
PATENT { K” LINE wirRE #“S 


FOR ELECTRIC LIGHT, ELECTRIC suis MOTORS, TELEGRAPH AND TELEPHONE USE. 


Agents for the Washington Carbon ‘Company. Carbons for Arc Lighting. 
FAOTORINHS: WATHRBURY, CONN. 
THOS, L. SCOVILL, NEW YORK AGENT. 


PECKHAM’S PATENT CANTILEVER MOTOR TRUCK. 


GUARANTEED TO PREYENT BOTH END AND SIDE OSCILLATION OF ELECTRIC CARS RUNNING TWENTY MILES AN HOUR. 
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‘ a SSO aoe Ln A eee EQUIPPED 
ADAPTED Tl Se ND mee ee WITH 
50 TO ANV STYLE a INTERCHANGEABLE 
J OF OR 
ws | RIGID 
ele TOR. q 4] WHEELS. 
© ; REPAIRING vant a jb ne Hy @ 





The Strongest, Most Economical, Easiest Riding, and Easiest Repaired Motor Truckin Use. Equipped with “ Peckham’s Patent” Canti- 
lever Extension Side Frames, Radial Gear, and Pendulum Motor Hangers. The Only Motor Truck with Flexible Journal 
Bearings. The Only Motor Truck with Flexible Motor Supports. 

New York Office, 45 BROADWAY. MANUFACTURED BY, 


THE PECKHAM MQTOR TRUGK & WHEEL CO., Kingston, N, ¥\ 


‘e383, 




















THE ELECTRICAL WORLD. 


GLOBE CA eae 


> RAVENNA LIGHTING 


GEO. WEBER. President. A. C. FREY, Secret YOU have not seen our ‘‘ HAT IDENTIFIER.” It is made of metal, is dust and water 


KLBHEOTR ICAL EN proof, and will last a lifetime. The best method of Identification on the market to-day, 


MANUPACTURERS OF AND DEALERS Ly AND THE NEATEST. Send ten cents (silver) and get one. 


ELE GC TRI C A TL C oO Oo D Ss. : ILLINOIS METAL TW ae osee | . 
Dale Reuhle.O Her | Uae we ll iaia 
Frey's Single-Pole Double-Break Switch | Qe") Eniurtueene vies FRANATURI 


Works and Office: Wilkinsburg, Pa., P. O. Box 115. Volumeters for electric-Light-Installations 
TELEPHONE 1766. with long intervals o8 the place of ase, oF With possibly regular seale, 


“KEYSTONE” 


DYNAMOS AND MOTORS 


FOR ALL USES. 


SPECIAL REVERSIBLE MOTOR 
RUNNING ELEVATORS. 


Manufactured by the 


Keystone Electric Co., 


ERIE, Pas 


DEcEMBER 19. 1891. 




















Gerge Gets of Bessstance-Co1ls wit brtage, also fos techatas! parposra, 

_ Gasvanometers fur wurkhoure and Installations, 
fastruments for the examination of * Conéuctera, 
Batierves of own construction, well austed for all purposes 

Pricelists with tiiustrations free on 

















No more Troublesome Calculations of the 
sizes of Wires for Wiring. 


A Book for Contractors, Wiremen, Engineers, 
Architects, Amateurs, etc. 


Re ELEGTIIG CARS nie Til Win Conger 


Strictly Noiseless and ie 
More Durable than Steel. | BY CARL HERING, 
) 
















AUTHOR OF “PRINCIPLES OF DYNAMO-ELECTRIC MACHINES,” “* MAGNET WINDING,’ ETc. 
Gives the sizes of wires directly in circular mils or in gauge numbers, for any make of lamp 


The NEW PROCESS RAWHIDE C0.. 


Patentees and Sole Manufacturers, 
Radatecstistyssont N. We, U.S. Aw 


| or any horse power of current. for any loss, forany number of lamps, and at any distances, 
without calculations, formule or knowledge of mathematics, 


ee ce ae toe . aca (i cer mena mama _ we It is the equivalent of a complete set of tables for all practical cases, with the advantage over 
S me N D F O S | these of being much simpler, more compact and handy than such a cumbersome and bulky set of tables 


would be. Itgives the result in as little time as it would otherwise take to write down the figures to 





perform the calculation. 

The book includes also an illustrated article giving general hints on wiring anda set of original 
Useful Auwiliary Tables, such as for heating limits, weights of insulation, power reductions, com- 
posite wires of large section, weights and resistances, wire gauges, etc, 


H..E. & C. BAXTER, 


MANUFACTURERS, 
ISFULTON! .B8% SOKLYN, N.Y 


Convenient Size for the Pocket. Cloth. Price, SI. 


Copies of the UNIVERSAL WIRING COMPUTER will 
be sent to any address in the world, POSTAGE 
PREPAID, on receipt of the price, $1. 

ADDRESS THE PUBLISHERS, 


iN CATALOGUE, THE W. J. JOHNSTON COMPANY, Limited, 








S 


OUR NEW 


Mantion th'e Paper. 


TIMES BUILDING, NEW YORK. 


Inclose Business Card. 


C, & C. ELECTRIC MOTORS and DYNAMOS 


ELECTRIC MOTORS DYNAMOS 


In all standard sizes, up to and including 100 For Isolated Plants and the Equipment of 
H. P., for Operating Elevators, Pumps, Mills, Banks and Office Buildings 
Printing Presses and Machinery with Electric Lights. 
for General Manufacturing 
Purposes, 


POWER GENERATORS. 
ELECTRICAL MINING MACHINERY 


Of all kinds, Hoists, Tram Cars, éte. FAN 
OUTFITS, Electric Plents for 
Pumping Church, Organs. 








ELECTRIC BLOWERS 


For Ship Ventilation. Have equipped 1° 
U.S.and Foreign Warships with 
Ventilating Apparatus. 








New England Office, 63 Oliver Street, Bosto 
Philadelphia Office, 36 8. Fourth Street. 
Chicago Office, Phenix Building. 





We call the special attention of Station 
Superintendents to the -fact that our ma- Sen Fransisco Office, 35 Markeg Street. 
chines are absolutely unsurpassed for econ- : St. Louis Office, 42) Olive Street. 
omy of electric current. New Orleans Office, 73 Custom House Street, 


THE Cc. & C, ELECTRIC, MOTOR CO,, | 402-404 Greenwich St., NEW YORK, 
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GAS LIGHTING BY ELECTRICITY. 


Static Electric Machines and Burners 
fur the Maltiple System. 


CHARLES H. HANDS. Manufacturer, 
Trio Building, Naw to mee Hudson Sts., 








For s Electric Insulating 
Purposes East India 
ra 3 is the best on the 
market. 
I SELL No Orne, | Bases, Rosettes, 


Send for eciis and Quotations. 


A. O. SCHOONMAKER, 


158 William St.. New York. 
/DRAUCHTSMEN'S SENSITIVE PAPER 
‘FOR COPYING DRAWINGS &C. qN} 

WHITE LINES ON BLUE eRQUND 





BY LIGH Tas acco 
AMATEUR PHOTOGRAPHIC als) 


Sa On SRE eee ee Beer ih) 





gra Shae PHILADELPHIA Pa. _ 


Patented <=": 5 1e A. TT. SMITHS 
~~  |-—«wBLEOTRIO LAVA GAs TIT 


The cheanest and Beat Bur 
ner in the market for 
MULTIPLE LIOHTING 
For Churches, Theatres anr 
Halls. Send for estimate: 
and prices, 


. T SMITE. 
6 West 14th St,, New Vork 


SPEAKING TUBES, 


ALL STYLES OF 
Alarm Whistles, Bell Tubing 


Elbows in every size 







and variety. 
Electrical Supplies. 


OWEN WALSH, Mfr, 105 Walker St, N.Y. 








PJ. ELLIOTT SHAW & CO 
©6632 Arch St., Philadelphia, 


Are the only authorized man- 
ufacturers of the 


Norway 
lron Frame 





send for Prices apd Illustrated Circular. 


FOREE (4a) BAIN. 


47 and 49 S. JEFFERSON ST., CHICAGO. 
ELECTRICAL EXPERT, 


DESIGNER AND MANUFACTURER, 








Special and Experimental 
MACHINERY. 


large Dynamos and Motors for Special Work 
built to order. Coal Mining Haulage 
a specialty. 
ELECTRIC LiaGuner REPAIRING. 








Bind your papers. A handy, convenient 
way to preserve the copies of THE ELECTRICAL 
Worup. Sent. postpaid, upon receipt of 
price, $1.25. W. J. JOHNSTON CO., Lp., 


187-177 Times BuILpinG, New York, 


IT WILL PAY YOU TO GET OUR 


SHEET LEAD COLWELL LEAD CO., 63 Cente St, W. 


UNION HARDWARE CO.,: 


etc., for Electrical Purposes. 
TORRINGTON, CONN., 


WOODWORK FOR ELECTRICAL PURPOSES, 











In all Foreign and Domestic Woods ; Push Button Shells, Bell Boxes, 














NEW PRICE LIST 
a Sockets, Switches 
RN at ak wr peach oe 
cuanerdtone icici treraltmee ssa | Ceiling Cutouts, 
NEW YORK CARBON WORKS, 
18 Cortlandt St., Telephone Building, N. Y. 


FOR DECEMBER 
ELECTRO-PLATING IN GOLD, SILVER, NICKEL AND BRASS. 
FINE GRAY WORKMANGHIP. 
CARBON PLATES branch and Main 


—FOR— 
I. S, SPENCER’S SONS, Guilford, Conn.,} 
Sound and Smooth BRASS and BRONZE CASTINGS and HARDWAKE, 
POR ELECTRICAL PURPOSES, 
Line Cut-outs, 





Incandescent 
Lamps, 


[HE AMERICAN ARLL ‘TELEPHONE [fo 


(25 MILK STREET, BOSTON, MASS. 


Aluminium 
Carbons 


—AND— 


This Company owns the Letters Patent granted . : 
to Alexander Graham Bell, March 7, 1876, No. General Supplies. 


174,468, and Jan. 80, 1877, No. 186,787. Steere 
THE 


patents, and renders each individual user of tele- 
phones not furnished by it or its licensees re- ELECTRIC C0. 


sponsible for such unlawful use, and all the con- 
4| FEDERAL ST., BOSTON. 


The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the 


rights secured to this Company by the above 


sequences thereof, and liable to suit therefor. 


NEW ENGLAND AGENTS: 


CHAS. -—*” JARVIS, President and Chief Engineer. ~ BU RR K. FIELD, Vice-President. 
FRANK L. WILCOX, Treasure GEO, H. SAGE, Secretary. 


. BERLIN IRON BRIDGE COMPANY, 


| Star Electrix Specialt'es. 
ae aed Columbia Incandescent Lamp Co. 
WN on ee 


sand SEAR ‘ i b ie =e | Hyer Sheehan Motcr Co. 


Aluminium Carbon Co. 


PROPRIETORS OF ‘THE 
| REDDING 
Electric Watchman’s Register 


THE REDDING 


ny ue for tte New pom Ne neh paberps tates ee oaelFire Alarm System, 


ee 
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p 24 across the Machine Shop into the gallery floor. and 
shows the tigst’and second floorg in the.Jéan-to and the traveling cranein the main portion 
of the Machine ~The building is 100 ft; in width bv 300 ft. in length, the central por- 
tion being 50 ft. in width, two stories high, with a-wing on each side 25 ft.1n widrh. The 
floor space in the central portion of the uflding is served by a hydraulic crane, as shown 
in the ilustration. 


PLANS p HeTIMATES FURNISEED. SEND FOR ILLUSTRATED CATALOGUE, 
ffice and Works}EAST BERLIN, CONN, 


AND MANUFACTURERS OF 


Household Supplies and 
Specialties. 
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WILLARD L. CANDEE, anp H, DURANT CHEEVER, Business MANAGERS, 


13 PARK ROW, 
LIMITED NEW YORK. 






MANUFAOTURERS OF SUPERIOR 


INSULATED WIRES »» CABLES 
FOR AERIAL, SUBMARINE anp UNDERGROUND ELECTRICAL USE, 

. Awarded a Gold Medal at the Paris Exposition. 

Sole Manufacturers of Candee Aerial Wire,Okonite Waterproof Tape,Manson Protecting Tape, 


BRANCHRs : Chicago Philadelphia, Boston, San Francisco, Cincinnati, Louisville, 
Omaha, Minneapolis, St. Louis, Kansas City, London and South America. 


EXHAUST STEAM HEATING 


BY THE WILLIAMES VACUUM SYSTEM WITHOUT BACK PRESSURE UPON THE ENGINE GUARAN- 
TKED. E 
Patent No. 256,089, dated April 4th, 1882, sustained in two suits in the United States Circuit. 
Court. 
The Sys‘em has been adopted by over 300 of the largest buildings, including mills, 
churches, office buildings, schools, asylums, theatres, hotels and electric light companies. 


ADVANTAGES GUARANTEED. 


REMOVAL OF ALL BACK PRESSURE, THEREBY INOREASING POWER OF ENGINE AND SAVING 
OF OVER 254 IN FUEL, COMPARED WITH THE BACK PRESSURE SYSTEM OF FORCING THE STEAM 
THROUGH THE HEATING PIPES. THE PROMINENT FEATUKRCONSIS!S IN A GIVEN QUANTI'!Y OF 
EXF AUST STEAM BEING CIRCULATED AND USIFORMLY DISfRIBUT«D THROUGH DOUBLE THE 
AMOUNT OF HEATING PIPES THAN COULD BE ACCOMPLISHED BY THE SAME QUANTITY OF EX- 
HAUST + TEAM WHEN FORCED INO 1H& HEALING SYSTEM BY PRKS3CRK, 

Send tur descriptive catalogue with convincing proofs and references. 


WARREN, WEBSTER & CoO., 


Main Office & Works, 491 N. 3d St., Philadelphia, 


Patentees, Owners and Manufacturers of the ‘“‘ Webster” Vacuum Exhaust Steam Economizer, 
Feed Water and Purifier. Send for illustrated catalogue. 














THE GRAPHITE 4 


BUSHINGS, BEARINGS and WASHERS, \@\ Vo 
For ae Dypamen, Motors, Sheaves in Tackle @@@ 
Blocks, Dum aite Loose Pulleys, Friction : 
Clutches, Jovrnal Bearings, Windmills, etc., areabso- WASHER. 
lutely without a rival. Where shaft revolves in bearing when first adjusted, the running will be at 
tended by heat; oil the bearings until a bearing surface is reached and heat diminishes, then withdraw 
oil. In constant use since November, 1883. The Graphite Lubricating Company, 
Factory, Bound Brook, N. J, Office, Jersey City, N. J. 


MANHATTAN 
Self-Lubricating Plum- 
bago Packing. 


Made in all sizes, Round and Square, with and without 
Rubber Core. Best Packing made for 


Stationary Engines. 


GREENE, TWEED & CO. 


Sole Manufacturers. Send for working sample and price list, 
83 CHAMBERS ST, NEW YORK. 
















THE ROLLASON GAS ENGINE. Do vou WANT to ECO pee 
you WANT to ECONOMIZE your Fuel Bills? 





All Sizes, 2 h. p. to 50 h. p. 


STEADY, 
SURE 
AND CHEAP. 


To prove our claim we 


If so, what is the need of our making argument 1n favor of 


GomPouND GoNDENSING ENGINES 


As compared with 


HIGH PRESSURE? 


But we sell the 


MicINTOSH & SEYMOUR ENCINE, 


Of both types, as being the 


ais j BEST PRODUCTION OF MODERN ENGINEERING. 
o J.A. GRANT & CO., 8 OLIVER STREET, BOSTON. 
PATENT COTTON-LEATHER 


BELTING, 


MANUFACTURED BY 


THE UNDERWOOD MANUFACTURING CO., 


TOLLAND, CONN., 





— invite you to call at our 
warerooms and see our Engines in operation. If you can- 


not spare the time, send for Catalogue No. 2. 





134 LIBERTY STREET, 
NEW YORK. 











KEEP YOUR BOILERS CLEAN. 


HOW ? 
BY USING THE 


PITTSBURGH BOILER SCALE RESOLVENT. 


a 


It is the only boiler compound that does not act 


Is as strong and durable as double leather. Is perfectly level, consequently has a PERFECT CON- 
TACT SURFACE with PULLEY. Is more pliable, hence can be run with LESS STRAIN ON 
BEARINGS than double leather, Runs PERFECTLY STRAIGHT and NOISELESS. All testify to 
its merits. 

ead what the Chicago City Railway Company say in their new catalogue (page 68), regarding two 
48-inch belts, 175 feet long each, running 5.200 feet per minute in their Fifty-Second Street Station: 

“This application of belt in cable-driving was the first ever attempted, and though in constant use 
twenty hours a day for the past four years has neither shown signs of weakening nor exhibited any 
tendency to stretch. It was made by the Underwood Manufacturing Company, of Tolland, Conn. 
Two of these belts are in use at this station, one on each pair of engines. Such unqualified satisfaction 
have thcy given, and the advantages of a noiseless drivi plant are so great, that the company have 
just ordered two additional belts, each of which will be 60 inches in width and 397 feet in length, and 
of what is known as 8-ply. These will be in service soon on the new machinery which is being added 
to the main power station at Twentieth street.” 


chemically and contains neither acids nor alkalies, Is 
proof against corrosion from acid waters, Ten Cents’ 
worth a week will keep a 50 h. p. boiler clean. 


Send for Circulars and Free Book Catalogue to the 


Pittsburgh Boiler Scale Resolvent Co 


PITTSBURGH, PA. 


Send for our Illustrated Catalogue, Free. 


BRANCH STORES: 
NEW YORK, 143 Liberty St. BOSTON, 126 Pearl St. 
CHICAGO, 33 S. Canal St. 


F, REDDAWAY & CO, 52 NEW ST., NEW YORK. 


Stretches 
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less than any 
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than a double Aad 
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ee Strong Well Bull, Serviceable wre gay . | GORDON, STRATHY & CO.. 
Cor liss roheh ai AN TEMENGINES Stock Brokers, Real E-tate and 
Engines 


EVERY ENGINE TESTED. UNDER FULL LOAD. Insurance Agents, 
of the highest type and in 


















my or, aoa | Suitable BOILER Sinedistedcuvery | P. 0. BOX 1666. 9 ST, SACRAMENT 8T. 


FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO., INDIANAPOLIS, IND. Sa 
THE ORIGINAL > INVENTOR OF 


sesr FRICTION PULLEYS AND CLUTCHES ron |steam Exhaust <<22> Pipe Heads. 


all sizes are made by "Rig, 
Tue Lane & Boptey Co., l, SP f/ 


ELECTRIC LIGHT 


7 Z, Steam Escapes, 
? aie 
ep lf Wy P Sanpete: tems Iron Flanged Pipe for 


0 Lf Exhaust Steam, etc, 
ify W. C. LYMAN, 


The D, Frisbie Co,, 49 MICHIGAN ST., CHICAGO. 


CINCINNATI, O. 


Dry and Boiseless. 





WILLIAMS AUTOMATIC = 
For all perpen reguiring steady pow 
WILLIAMS ENGINE COMPANY: soe North ! Street, 


THE WELLINGTON BELT HOLDER, 


111 eee Street, New York. THE ADVANGE © 


3 


F Automatic 
Joker, Pioneer, Oil Pump, nore Crown, Junior. Senior, Grease Cup, Globe Valve. 
Fig. 337, Fig. 305, Fig. 300. Fig, 306, Fig. 308, Fig. 299, Fig. 298. Fig. 318, Fig, 200. 


LUNKENHEIMER SPECIALTIES, | evervwhere 





Lately improved. 
Just the thing for 
ns dynamo 
xceeding- « 

2 simple. Belt 

— when a 

ne stop 
Easily epecntel. 
Thousarids in use, 
They cost one- 
fourth or less that 
of clutches. Sent 
on approval. Per- 
mit us to quote 
you prices. 


Feed-Water Heater, 





_ Santley Lumber 0o,, Wellington, 0 


THE LUNKENHEIMER BRASS MFG. CO., send for Catalogue and Discounts. 


CINCINNATI, O.,U. S. A. 4 L 


G ate V s ve, Plain Grease Handy Valve. Check Valve. Ball Check, Pis = My ama. Se ¥ alve, 
Fig. ‘ Cup. Fig, 319. Fig. 199. Fig, 205. Fig. 209 ‘ 


HAINES, JONES & CADBURY o0., © 


1136 Ridge Ave., Philadelphia. 





SEND FOR CIRCULAR. 





RECO RD (OF 


: nay errig do-inch Double Leather “Jewell” Belt 


ELECTRICAL BLAST FURNACE 
stihtianininaces Use. 


SOLD TO 


hia WESTERN ELECTRIC CO., Chicago, Ul, 
THE POND NOVEMBER, 188: 


co 
—<_J 
5 ee | 
Cc | 
meee 
rer fH 
= | 
_ 





NE EM a. dn eka cecebcvaseccccsevdesriqevmes 18 ft. diameter. = 

( : Ph N \ | ( Recoiving Pulley...........cc.ccccssccccescceecs 6 ft. diameter. ee - 
ne, LL haan’ ocnssuhusen ote 4,000 ft per minute. | .,\ough soxmices drawn brace tates inclozed in 
The Pond Separator is| Distance between Centres........ ....-.-.+.-+- About 27 ft. * ‘The water, in its circulation through the tubes, 
Sicam of all entrained | Indicated horse power transmitted at heaviest ag eg EG Te 
water, and return this load 410 H. P placed in the mud drum and a blow-off attached 

eatinane ti Sikes boiler, thus BO nc wc cece corr vcccccccce cove ceereeseseceees ° : in order to property elean it ont. 
effecting a large saving | Safe working load as per table on page 15 of our oonlition bab teen en . toe ae 
wine INS <3 Exevaciwed ox0o0 oes seater eeds 380 H P $e settling solid matter feta in suspense in 4 

ee ater-lu ee ater theater 
SEND FOR CIRCULAR. | Record of April, 1891, says BELT IN GOOD CONDITION YET.| The Advance will be found neat in design, prop- 


erly ie ae and thoroughly made, and last, 
but not t, lowest in price. 


Pond E a Co cilities 


Rilstts, S85 \JEWELL BELTING COMPANY, Hartford, Conn,(e@S2 ©, SELEY & Son 
“FITCHBURG STEAM ENGINE COMPANY, 


FITCHBURG, MASS. 


Complete Electric Light Steam Plants. 


COMPRISING 


Engines, Boilers, Foundations, Stack, Pump, Heater, Injector, Shafting 
and Pulleys. 
HANDED OVER TO CUSTOMERS RUNNING, 


ONE RESPONSIBILITY FOR ALL 


AND ABSOLUTE SATISFACTION GUARANTEED, 


| THE BEST HIGH-SPEED ENGINE BUILT a 
<PHE BEST LOW-SPEED ENGINE Buri} FOr Driving Dynamos. 
: SEND FOR HSTIMATHESB. 


| We have fitted up stations ALL OVER THE COUNTRY with Engines of from 15 to 650 Horse 

Power to which we can Refer. 

WE CLAIM: Economy of Fuel. Simplicity, Absolute Regulation, Great Durability. 
Little Attention Required, 


— — COMPOUND CONDENSING HIGH AND LOW SPEED ENGINES. 
- P. NEW YORK E PHILADELPHIA OFFICE 

450 H. P. Twin Compound Condensing Engines. EW YOR an ROPE Builders" Exchange 24 9. 7th Street. 

Ghiesys ies, BG Doarbera fitrent, 
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THE HEINE SAFETY BOILER CO. = 


TY AOILEE. 22° DEAN BROTHERS’ 
Ne Oat tron Pate, Ai Paw Sel STHAM PUMP WORKS, 


Ho e-ntracted a to éyam. out fall 
INDIANAPOLIS, IND. 


queen 5 re eee As (thus assuring fe" circuls 
DUPLEX PUMPS. 
STANDARD THERMOMETER CO..|__ SINGLE PUMPS 


08 Set Wilscheoree Gok D the east and west, 
BLBWOoTRICATI, — 
@ DEEP WELL PUMPS, = 

































45 Broadwav, Room 169, \ew Yor. 








706-708 Bank of Commerce Building, St. Lows, WP., w 
INDICATING AND RECORDING 
INSTRUMENTS, 


“ROBERT HM. HUSTON, 
Steam Plants, 


For Electric Light and Power Seattnne, 





Al) 
. 


2k 
sf 


New Work Office: Hoom 413, Telephone Building, 18 Cortlandt Street. 


Water-works, Kilns, Ovens, and Kettles 
Coid Storage Warehouses, etc. : nana or oe 
Continuously indicating and recording at one or more distant points ch: of T ra 
ture, Steam, Water or Gas Pressure, Height of Water. Dial Thern.vmeters for all par cmuiniiiiaaaeas bie 
poses. Catalogues on application. ert CG Pat 
PEABODY, MASS. ; 5 JQH N ae nl oe 0) | Je 





60 to 90% Saved in your Oil Bill. 


Puriry OjL FILTER. 


1800 IN USZB. 
We have outgrown our knee breeches. We purify through water 
all impurities precipitating. 
Victoria, B. C., May 20, 1890. 


PRICELIST | 
“/ON APPLICATION | 


GILL’S PATENT WATER TUBE STEAM BOILER 


CINNATI, 


RY OFFICE 





PURITY O11 FILTER MFG, Co. 

GENTLEMEN : Your filter gives the highest satisfaction. It accomplishes 
more than you promised. The saving in cil since we set it up in our works 
two months ago has paid for the filter. This marked saving is explained by 
the fact that on oil consumed by us there is a heavy import duty, and 
freights from the East are also very high, so that in saving one-half the oil 
we save on freightsand duties as well. Yours truly, 



















ELEcTRIC TRAMWAY AND LIGHTING CoO., 
D. W. Higgins, M. P. P., President. 


We can refer to the following who are using the Purity Oil Filter: West- 
inghouse Flec. & tae oe Pittsburgh; National Elec Tramway & Lighting 
Co., Victoria, B. C.: Mt. Morris Elec. Light Co., New York: Manhattan Elec. 
Light Co.. New York: Waltham Ges Light Co., Waltham, Mass.; Edison Elec. 
Ill. Co., Boston; Ross Park St. Ry., Spokane Falis. Wash.: Ottumwa Elec. Ry. 
& Steam Co., Ottumwa, I*.; Citizens’ Traction Co., Pittsburgh; Powellton 
Elec. Co., Philadelphia; Evansville Gas & Elec. Light Co., Evansville, Ind ; 
Chandier Elec. Light & Power Co., Ottawa, Canada; Citizens’ Gas Light & 
Heating Co., Bloomington. IIL; Utica Belt St. Ry.. Utica, N. Y.; Elec. Light 
& Power Co., Terre Haute, Ind.; Westinghouse Brake Co., Wilmerding, Pa.; 
Cincinnati Elec. Light & Power Co., Cincinnati, O. 

You cannct make a mistake. Our GOARANTEE: Try the Purity Oi) 
Filter for 3: days: if not satisfactory return at cur expense. Send for circular. | 


PURITY UIL FILTER MFC. CO., 105 First Ave., Pittsburgh, Pa. 





PAR PERFECTION 


Saves Oil! Saves Labor! Saves Wear and Tear of Machinery 


and Costly Reoairs! 

Iusproves twe best New Ol). Itis OFLU TANK 
and -§. TKK CoMmB@ixEKv INTO ONE, the 
new oil being kert in it, and drippings and old vil are 
thrown right back and pwified. It “orks aud 
Cleans Itself Automatically and cannot get out 
of order. lt contains no packing or filtering substan- 
ces Wha‘ever. Mer: any G-ade of Ofl, from 
the Thiunest Wachine Oil to the 'Tnickest 
CyHuder ofl. Never buy an oil tank or of) filter. 
nor throw away old oil, no matcer how dirty, before 
seeing our circulars and references. 


REFERENCES: 

E ‘ison General Electric Co., New York; Western 
Electric (io. Chica zo, [IL ; Thomson-Houston Electric 
Co., Philadelphia, Pa.. Heisler Electri: Light Co, 
Philadelphia. a.; Independent Electric Light & 
Power Co.. Pittsburg. Pa.; E ion Electric Co Chi- 
eago, lll.; Manhattan Electric Light (‘0 , New York 
(5 farrel Machine); Louisville Klectric Light & Power 
Co., Louisville, Sy. (12 Barrel Machine); Brush Elec- 
tric Light Co., Buffalo, New York (40) Gallons Ma- 
chine): rusb tlectric Light Co., Detroit Mich.; Roon- 
oke Electric Light & Power Co, Roanoke, Va.; Brush 
Electric Light Co:., Baltimor+. -Md.; steubeuville 
Electric & Gas Co, teubenville, U.; _Wilming 
ton City Electric Co, Wilmington Del.; Worcester 
Electric [Illuminating Co. Worcester Mass.; Cam- 
bridge Electric L ght Co., Cambridge, Mass.; People’s 
Elec'ric Light C»., Trenton, N, J., and hundreds of 
others. 

Sold on Thirty Days’ Free Trial. 


THE PERFECTION OIL PURIFIER CO., 


Electrical Exchange Building, 
136 Liberty St... NKW YORK. 











t.; F, 


OL PURIFIER AND TANK - 


THE “MOORE & WHITE” 


FRICTION CLUTCH 





CJ or 


FRICTION 
CLUTCH 
PULLEYS, 


CUT-OFF 
COUPLINGS 


=< 


MANUFACTURED 
BY 


Germantown Junction P. R. R,, PHILADELPHIA, PA. 


THE FALLS 


Rivet 3 Machine 


COMPANY, 
CUYAHOGA FALLS, O. 


MANUFACTURERS OF 


POWER TRANSMITTING MACHINERY. 


The Entire Equipment of 


Electric Light and Railway Plants 
7 A SPECIALTY. 


Friction Clutches, Shafting, Hangers, etc. 


Western Office: 8 South Canal St., Chicago, 
Manager. 





W, Weir, Gen’! 











Has all the Properties Required for the Rest 
Steam Generator that can be Built, viz.; 


The Greatest Safety for Fireman as well as 

Owner. 
The Greatest Economy in Fuel Attainable. 
Occupies the Smallest Amount of Grcund 


Space. 
All the Parts are Accessible for Examination 
and Cleaning. 
The most Thorough Cirsulation of the Water | 


is Insured. 


Descriptive Circular Senv Upon Application. 


JOHN L. GILL, Jr. over Bic. Philadelphia, Pa. 


Send for 
Catalogue 
AND 
Price List 
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THE MOORE TE GO.. 
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eEERIE,PA 
AUTOMATIC CUT-OFF | simple, 


Fe hes! AaZY rss Compound. 
ENGINE. RT il Brgy 











With New Improvements. 







= 


_ Unequaled Regulation. 
“a Highest Economy, Durability, 


Smooth and Quiet Running. Tandem Compound 


The BEST ENGINE for ELECTRIC LIGHTING, ELECTRIC RAILWAYS, ELECTRIC 
MINING, ELECTRIC WELDING, and General Manufacturing Purposes. 


SELLING / ©. T; Co viand & Co.. 18 Cortlandt St., New York; J. W. Parker, 38S. Fourth St., Philadelphia, Pa.; Dravo & Black, 804 Lewis Block, Pittsburg, 
Pa. orthwestern s Rang Se Tacoma, w ash.; E. G. Gilbert, Atchison, Kan.; Crook, Horner & Co., Baltimore, ».d,; Cooley & Vater, x24 
AGENTS. Washington A th Minneapolis, Minn. 


BR ANCH OFFICE: ROOM 506 THE ROOKERY BUILDING, CHICAGO, ILL.; ALBERT FISHER, Manager. 


 — 








LARGE SAVING IN FUEL *”,°772,¢48.ENS'N=*/THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


1_1-2 Ibs, Anthracite COAL, Per Horse Power, Per Hour GUARANTEED, Slow Speed, Medium Speed 
SIZES: 50 HORSE POWER AND UPWARDS. and High Speed Engines. 


We will contract to furnish Incandescent or Arc Electric Light 
; f Plants with ** OTTO * Engines, guaranteeing results. 


33a and Walnut Sts. 
OTTO GAS ENGINE WORKS, it Bt Ghacnes. . Complete Sieam Power Plants of Highest 
°s $ Attainable Efficiency. 


| as On ee ee i Ye ee Address BUCKEYE ENGINE co., Salem, Ohio. 


senate Or Sales Agena eee NSON CARY ¢0.,St Paul, Minn . W. KR 'BINSON, 97 WY gpmington St., 
und THE 

= EE ERS SE, 
tion 


Ubteseas n KEY ENGINE CO., AGENCY, ‘No. 10° Vannes Bui'ding, New Yor 
SELF-CONTAINE AUTOMATIC 


. FISH. No 61 First st., San Francisco, Cal.; JAS. 'P. ot CRO Toe ee: No. 635 First St., No, 68 Hirst St, Louisvile, Ky. 
ater HIGH SPEED STEAM ENGINE 
for Electric Lighting and 
; Street Railway Service, 
WITH # BOILER PLANT COMPLETE, 


~ Simple, Compound and Triple Expansion 
Engines, High Pressure Builers. 


Best 








SIOUX CITY CORLISS | ENGINE 


50 TO 500 H. P. 
BUILT BY THE 


Sicux City Engine Works. 
SIOUX CITY, IOWA, 


Gidding»? Automatic Engine, 
SIMPLE AND COMPOUND. 


Stirling Water Tube 
Boilers and complete 
power plants built and 
erected. Write for estimates 
and circulars, 









—— BRANCH { Philadelphia, 942 Drexel = acre 
OFFICES ( San Francisco, 29 & 31 Spear: == == 


Largest Engine Works 
west of the Mississippi. 


Fs K, GREGG, Manager, 
, aan: ‘ont House, 48 
So. Canal st. C. 8. Lewis, 
fees i Market SL, St. 


Nageee 







a 


Nana YORK. U we 


INVESTIGATE ITS MERITS. 


Power Transmission 
MACHINERY 


——AND— 


APPLIANCES. 











EQUIPMENT FOR 


ELECTRIC LIGH 


—AND— 


Street Railway Stations 
A SPECIALTY. 


* EGLIPSE ” 2 CLUTCH WORKS, 


Chicago Office, 63 So. Canal St. BELOIT, WIs. 















THE ORIGINAL WESTINGHOUSE ENGINE, 
Bui_t A. D, 1880. 
SIZE 3x3. 1,000 REVOLUTIONS. 
Now preserved in the Offices of the Company, Pittsburgh, Pa. 


waits WESTINGHOUSE Ma aula bole 


Cee id ee oe 














THE ELECTRICAL WORLD. DECEMBER 19; 1891. 


maeerone Insulated Wires for all Electrical Purposes. 


The Pocket Edition of our General | ipggeepegay” Sst sc wastes actin coca 


of Office Aerial and Submarine Cabies for Electric Light, 
Telephone and Telegraph Service a Specialty. 


Catalogue of July, I 89 i. : is how | ‘Twisted Pair Conductors and Cables for Telephone Distributing 


Kerite has been the standard for high-grade insulation for me 
than a quarter of a century. | 


: ready for distribution, and we will 9; oe | Office, 16 Dey Street, New York | 


: : W. H. ECKERT, 
send it to any one on receipt of Geheral Agt 


Celebrated Kerite Tape for Waterproof Joints, Catalogue and Price List on application. 


request by mail cs AUTOMATIC MACHINE TOOLS. 


Gear Cutters, WRITE TO Lathes, 


WESTERN ELECTRIC COMPANY, (2=#==——5== “Siem, 


MT DE SLIT Y CAF RBOD N MAN UFACTURI N 1G CO, 
Office and Factory: 2134 te 2140 De Kalb St., St. Louis, Mo., 


i . Thames and Greenwich Sts. Manufacturers of 
aero - : . BATTERY CARBONS, CARBON BRUSHES, 


CARBON SPECIALTIES. 


——= i Guaranteed to be the Best. Prices furnished on receipt of model or drawing. 


AMES, EBERT & CO., Agents 


“~~ "OIL FILTERS. 


SCG or” cre teatone Pree 


BUN UAC MUSING We OUR FILTERS USE THIS PRINCIPLE. 


F DYNAMOS FoR LIGHTING, SEND FOR CIRCULARS AND PRICES. 


| gel a cee |B, & S, ELECTRIC EQUIPMENT CO,, “sew sor. 


a LAT & DESIGN AND HIGHEST aad CiIENCY. 








CHICACO. NEW YORK. 


Ivarled be Jn Sot Metal at Prion bye Faia it P & Biusrwenud 
PURE TEMPERED GOPPER.' | = &Z = COMPOUNDS2PAINTS 


IF YOU NEED Thoroughly Water,-Acid and Alkali Proof. 


Com mutator Bars, Brush Copper, PERFECT INSULATORS, ESPECIALLY ADAPTED-FOR USE ON 


Gear Pinions, Trolley Wheels, |(ROSS-ARMS, POLES and ALL KINDS of IRONWORK. 


Co er Wire Bearings 
PP : es; The P. & B. Compound is USED by the largest WIRE and CABLE manufacturers in } i 
Write for Prices and Testimonials to the the cael. Made only by_the 


EUREKA TEMPERED COPPER CO. STANDARD PAINT GO,, 2 Liberty St., New York. 


Factory and General Office: NOR’ r H KA ST, PA. General Sales Agent: N. S. POSSONS., 


CAMERON STEAM PUMP. MILLIKEN BROS. 


55 Liberty St., New York. 59 Dearborn St., Chicago, Ill. 
SIMPLE. COMPACT. MA ee OF THE 


vo ours vawve oxax.|MILLIKEN PATENT POLE 


ADAPTED FOR ALL PURPOSES. For Street Railway, Electric Light and all forms of Line Work. 
— Universally admitted to be the best form of Iron Pole, 





Oe Yesigners and Builders of Iron and Steel Roofs for Power Stations. 
= The A. S. Cameron Steam Pump Works, CATALOGUE AND INFORMATION ON APPLICATION, 


Foot of East 23d St., New York. 


\ THE BUNNELL MAGNETO SIGNAL AND TEST BELLS. 
GALVANOME TER GAUGE|# 2 Pore: Gsemion 


Telephone, Exchange and 
Ss9.00. other purposes. 
A THOROUGHLY RELIABLE POCKET District Telegraph Call-Boxes, 
Battery Gauge, Registers, 
Circuit Indicator, and jongs, Relays, Switches, Ticket 


Detector Galvanometer. Cases and other Supplies, 


Write for particulars about our Magneto 
Fire-Alarm System. 
We have entirely abolished the use of a 


JH. BUNNELL && C0, |: cxens'ntsstenane 
16Cortlandt St.,Newlo. INTXIADUCIL MEG. CO. 


a ee 


OISCOUNT TO THE TRADE. BALTIMORE, MD. 


No Springs or Electromagnets. 
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i. ne STEEL AND IRON vi Re 

: if “BRACKETS re NQ] 1 
et ~ |. FOR ELECTRIC. RAILWAYS 4 
yr | a 
Act. : ast nta, Washington, Albany. Winmeapots and other cities. : 
tion. : se aatony Someesp Spragae * 
5. q 
lors. PRICES AND pager > apy BURNISHED | 
ES, WALWO RTH oe 4 


rin SE eee MFG. CO. ; 
Aer ae WG OUVER-STREET,: BOSTON, MASS. 
® 


instantaneous and Automatic Regulation. 
: Self-Lubricating Boxes. 








Pole Works at Pittsburgh, Pa. 


siple 





Ventilated Armatuve, proof against a burn-out. 
LE. A Pure White, Steady Light. 














.DWAY 


“| The Schuyler Electric Co," wie oet © we 
L _ a Poles. of SlandardTickuass. hi i ft cri, Lighiing 


INTS | MIDDLETOWN, GONN. For either Are or Incandescent 


INDESTRUCTIBLE STORAGE BATTERY. HYDRAULIC PRESSES 


AND 
wRicaaae pmcedien ee a HIGH-PRESSURE HYDRAULIC WORE. 


Send two cent stamp for Circular and new Price List, ; 
CIBSON ELECTRIC CO., 74 Cortlandt St., New York. PRESSES, VALVES, FITTINGS, BIES, ETE. 
eee Hydraulic Lifting Jacks, Polishing Machinery. 


WATSON & STILLMAN, 204, 206, 208, 210 E. FORTY-THWD SURREY, HEP eae, 


— —— SOO eee Oe eee 
oO NY ea 


Remington 
























ORK, 





Standard ‘Typewriter. 


Long Recognized as the Standard Writing 
Machine ot the World, 


Caretally Tested Improvements are Coustandiy 
Added te ‘this Famous Machime. 


Wyckoff, Seamans & Benedist, “- - 327 Broadway, New York. 


tations. 


LS 











estern Heopresentatives. co aa St. 
Omaha, Denver, St. Paul 


“A New Double 5 Fal Quick Breaking Switch. 


THE CLIMAX OF WORKMANSHIP AND EFFICIENCY. 


Fairbanks, Morse & Co. ‘oie, Paul, 


Kansas 











Mechanical devices used for releasing the knives from the brushes and making a quick break are entirely original. Most effective and 
satisfactory. Has no equal, Mounted on a polished slate base with side terminals, By an ingenious soe es ir terminal is attached to each 
side of the ‘slate base of the Switch and each Terminal. Switches sold with or without these attachm rebaser may desire. Made iz 
four sizes: 100, 200, 300 and 400 ampéres. SPECIAL SIZES MADE TO ORDER. SEND FOR PRICES & END DISCOUNTS. 


HUNT ENGINEERING Co., 3 


126 LIBERTY ST., NEW YORK, - ° - SOLE MANUFACTURERS. 


The Best Belting in the World for Running Electric Railway Plants 


Is THAT MADE BY THE 


CHARLES MUNSON BELTING CO. 


It is Unequaled for Strength, Durability and Economy. 


CHICAGO; 22, 24. 26, 28, 30, 32, 34 and 36 South Canal Street, PITTSBURGH, NEW ORLEANS, NEW YORK: 44 Dey Stree 
PHILADELPHIA: 3 and 5 North Fifth Street,. 
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amecaten tie eoetal, make the best castings, do ENGINES? Sure a “NEWYORK 
MASON REGULATOR CO., Boston. ) a. — ~~ COMPANY 

















ets | Estimates 
; is! Ge Furnished. 
iii 12 : * 
‘6 12 ; 3 
; C om a Steam 
Tandem. Self-contained. i. : is Plants 
Dynamos and Genera‘ ors. ee — Installe 
“A SAVING We will, wpon application, ‘Guenscduacasinn for ritien ouiiionne and bollers for 


any servi of any size, trom 2 to 200 h. p., making all pipe connections in the 
of forty per cent in fuel. most enekoias aaa, also for shafting, pulleys, belting and whatever may be 


needed to make a complete steam power plant. 
McINTOSH, SEYMOUR & CO., AUBURN, N. Y. NEW VORE SAFETY SYBAME POWER CO., 
——. Heavy _E ugines TOF Electric: ae Service. 


Also 64 South Canal St., Chicago. D CORTLANDT ST., NEW YORK. 


rged the capacity of its works, the. 


WASHINGTON CARBON O., 


WASHINGTON, PENNA, 
Is now nemeer? to ship at on on receipt of va pica Light Carbons, in —— varying <i sample box to carload 
onty , Quality Guaranteed. | -HASING ELSEWHERE. 


THE ALUMINIUM GARBON COMPANY, Ltd., 


FRED. Vv. DOTY. General Manager. ' LANCASTER, NW. Y- 


ARE NOT IN ANY TRUST, and Manufacture Carhons of = LIFE, LOW RESISTANCE and WHITE, STEADY LIGHT. 


=F] ct ALSO MANUFACTURERS OF THE 
€ Electric. 
" nn whh ou 


ans Oi 5 levator Steam and Bel 1 Belt E Elevators, 
Jenkins Pres.,{ ieee pave? ST. PHILA. 
\64 DEARBORN 8T., CHICAGO. Sorts ore che Co.., 


: WwW. - RK 
Quem [Jooen p= Peer? anus NSURE Fane Q sears Gor Gara 33 PARK RO* ee. __ NEW" YO 


LOCKE DAMPER REGULATOR 


its Working Will Surprise You. 


Dampers Moved with Oneé-twentieth of One Pound 
Change of Pressure. Government Test Shows 
a Saving in Fuel of 10 Per Cent. 
FORMER PRICES GREATLY REDUCED. 


Send for circulars. 


LOCKE B6ROS., SALEM, MASS. 























The Original Unvulcanized il 


m Called the Standard— it aus the the Packing led which 
SANE EO ONAN SR ll oth 
as cm anaaee eee 











OUR CABLES AND WIRES, FOR ALL CLASSES OF 


ELECTRIC SERVICE, 
Underground, Aerial or Submarine, 


LIVE ON THEIR RECORD. 


a ncneneeln ot stee tasseeen 


| PITTSBURGH, NEW YORK, cHICAGO. |THE WILMOT & ‘% HOBBS MFG. CO. 





OF SOME THINGS, ONLY THE BEST | — a 


THREE years ago. we leumahs out what was then the Best\send tor 


—~ and 


Switch on the market—now we are doing the same thing again : and guamity 


Bringing Out the Bes t is Flectri Rail, fine ee 4 
ae lectri¢ hallways bo 

The Union Electric Mfg. Co. rea IoC rere, nallwa 5 Ul, 

BRIDGEPORT, CONN. Engineers & Contractors for Electric Railways, Power Plants, Steam Plaii's 


Al Nickel 
or 


Fin! 
we a. is 
ay. 









anepecni Attention given to the Reorganization of Street Ralieay, Companies dooteing to Equip 
: NEW YORK: with Electricity. 
a ALEX ANDER B ARNEY & OH APIN, Offers to Investors Approved Electric Railway Bonds and Stock. 


CORRES PON DENCE SOLICITED, 








BOSTON: 
oLstan BR, Brown, Pres, cies WM, SRRRELI, mete Ma: 


BASTERN ELEC, SUPPLY 00, | Ws b cuane Counsel Pr aE. o 









